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4X500A  POWER  TETRODE 


screen  mounting  disc  which  terminates  in  a 
contact  ring  on  the  envelope.  The  large  low- 
inductance  tubular  control-grid  lead  within  the 
envelope  terminates  at  the  center  of  the  base. 
This  design  makes  it  easy  to  build  coaxial  tank 
circuits  around  the  4X500A.  These  are  only  two 
of  its  many  features.  Among  others  are  the 
rugged  500-watt  air-cooled  anode,  Eimac- 
processed  grids,  and  silver-plated  terminals 
pointed  out  below. 

It  isn’t  necessary  to  design  your  transmitter 
around  promises.  Eimac  4X500A  tetrodes  are 
available  NOW.  They’ll  deliver  as  much  as 
1750  watts  useful  output  at  110  Me.  with  but 
25  watts  driving  power  (two  tubes).  They’ll 
deliver  3500  watts  at  the  same  frequency  with 
50  watts  driving  power  (four  tubes,  push-pull- 
parallel).  Complete  operating  information  and 
ratings  are  in  the  technical  data  sheet  for  the 
4X500 A — now  available  on  request. 


Now,  with  the  new  4X500A,  the  advantages  of 
the  Eimac-desi'gned  tetrode  are  brought  to  the 
500-watt  class. 

The  4X500A  includes  the  outstanding  VHP 
performance,  stability,  ruggedness,  and  free¬ 
dom  from  undesirable  primary  and  secondary 
grid  emission  that  have  made  the  Eimac  4- 125 A 
and  4-2  50 A  the  obvious  choice  of  transmitter 
engineers  for  important  sockets  in  both  low- 
frequency  and  VHP  applications. 

Here  is  a  transmitter- 

t  man’s  tube  intended  to 

make  life  more  simple  for 
the  transmitter  engineer. 
The  4X500A  is  designed 
for  functional  application; 
uo*c  the  nearly  perfect 
shielding  between  grid  and 
plate  circuits  made  possible 
by  the  low  -  inductance 
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ELECTRICAL  CHARACTERISTICS 


CROSS  SECTION 
EIMAC  4X500A 
POWER  TETRODE 


4X500A  POWER  TETRODE 

Filament:  Thoriated  Tungsten 
Voltage  .  .  5.0  volts 

Current  .  .  13.5  amperes 


Direct  Interelectrode 

Capacitances  (Average) 

Grid-Plate  .  0.05  uufd 
Input  ....  12.8  uu^d 
Output  .  .  .  5.7  ;/^fd 


Maximum  D-C 
Plate  Voltage 

Maximum  D-C 
Plate  Current 

Maximum  Plate 
Dissipation  . 
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The  radiator  for  DuMont's  television  station,  WABD,  New  York 


INDUSTRIAL  MOBIUZATION 
AND  THE  SIGNAL  CORPS 

By  Brig.  General  C.  H.  Arnold 

Chief,  Procurement  and  Distribution  Service  Office  of  Chief  Signal  Officer 


SIX  AND  one-half  billion  dollars 
worth  of  Signal  Corps  equip¬ 
ment  was  procured  by  the  Army 
during  the  recent  war.  This  fan¬ 
tastic  stock-pile  of  electronic, 
communication  and  photographic 
materiel  represented  a  1500-fold 
increase  over  peacetime  procure¬ 
ment  and  climaxed  two  decades 
of  planning  for  such  an  emer¬ 
gency  as  was  touched  off  by  Jap 
bombers  over  Pearl  Harbori 

Shortly  after  World  War  I,  for 
the  first  time  in  the  history  of 
the  nation,  an  organization  was 
formed  within  the  military  estab¬ 
lishment  which  was  designed  to 
plan  in  advance  for  the  procure¬ 
ment  of  supplies  and  the  effec¬ 
tive  utilization  of  our  national  re¬ 
sources  in  time  of  war.  It  had 
been  recognized  for  many  years 
that  such  planning  was  an  es¬ 
sential  complement  to  the  mobili¬ 
zation  of  manpower,  but  the  need 
had  not  been  considered  suffi¬ 
ciently  urgent  to  warrant  legisla¬ 
tive  action.  However,  realization 
of  the  detrimental  effects  of  the 
chaotic,  uncoordinaced  and  waste¬ 
ful  procurement  activities  of  the 
first  general  war  on  the  national 
economy,  and  on  the  prosecution 
of  the  war  itself,  quickly  led  to 
enactment  of  the  enabling  legis¬ 
lation  required  for  the  inaugura¬ 
tion  of  a  comprehensive  planning 
program. 

The  Chief  Signal  Officer’s  plan¬ 
ning  group,  throughout  the  years 
following  its  establishment,  con¬ 
sisted  of  a  mere  handful  of  of¬ 
ficers  and  clerks.  Although  the 
scope  of  their  activities  progres¬ 
sively  widened,  paced  by  the 
growing  radio  and  electronics  in¬ 
dustry,  lack  of  funds  precluded 
enlargement  of  the  group,  or  the 
employment  of  personnel  quali¬ 
fied  by  industrial  experience  for 
the  many  technical  phases  of  the 
work.  Many  manufacturers  were 
reluctant,  even  unwilling,  to  di¬ 
vert  attention  from  normal  oper¬ 


ations  to  participate  in  planning 
for  a  “purely  imaginary  war,”  a 
further  serious  deterrent  to  in¬ 
telligent,  realistic  planning.  Some 
few  forward-looking  industrial¬ 
ists  did,  however,  contribute  their 
time,  knowledge  and  experience 
in  support  of  the  military  efforts, 
thus  materially  aiding  the  formu¬ 
lation  of  a  wartime  industrial 
mobilization  program. 

The  Halcyon  Years 

The  rapidity  of  development  in 
communications  and  electronics, 
coupled  with  limitations  in  appro¬ 
priated  funds,  made  it  all  but  im¬ 
possible  to  parallel  the  state  of 
the  art.  Above  all,  the  plans  did 
not  meet  the  need  which  arose, 
simply  because  of  human  inabili- 
ity  to  foresee  the  nature  of  future 
events. 

Actual  World  War  II  procure¬ 
ment  of  equipment  exceeded  in 
scope  and  volume  any  predic¬ 
table  supply  objective.  This 
failure  can  be  easily  understood 
when  we  realize  that  Signal 
Corps  expenditures  for  the  19- 
month  duration  of  World  War  I 
totalled  about  $130,000,000,  as 


Brig.  Gen.  C.  H.  Arnold  heads  the 
Signal  Corps  Procurement  agency. 


compared  with  a  World  War  II 
outlay,  for  a  comparable  period, 
in  excess  of  $3,500,000,000. 

De.spite  the  inadequacy  of  the 
detailed  program,  the  planning 
years  were  well  spent.  Pro¬ 
cedures  and  techniques  for  com¬ 
puting  requirements  had  been 
perfected,  and  the  nucleus  of  a 
skilled  organization  had  been 
established.  Many  sources  of  sup¬ 
ply  for  communications  and  elec¬ 
tronic  equipment  had  been  ex¬ 
plored.  Interchange  of  informa¬ 
tion  between  the  Signal  Corps 
and  manufacturers  had  resulted 
in  a  mutual  comprehension  of 
many  of  the  problems  of  each. 
Possible  shortages  in  components 
and  materials  had  been  revealed. 
Many  Signal  Corps  items  had 
been  cleared  with  industry  for 
practicability  from  a  mass  pro¬ 
duction  standpoint.  Potential  ca¬ 
pacity  for  certain  critical  items 
had  been  developed  through 
“Educational  Orders.”  Finally, 
general  thinking  on  matters  of 
emergency  military  supply  was 
greatly  advanced. 

Acceleration 

Between  1939  and  Pearl  Har¬ 
bor,  due  to  the  state  of  “limited 
emergency”  which  existed,  the 
planning  program  was  acceler¬ 
ated.  The  nuclear  unit  under¬ 
went  a  moderate  expansion  and, 
for  the  first  time,  production 
engineers  were  provided  to  assist 
in  the  program.  Industiial  effort 
began  to  include  problems  of 
military  supply,  and  the  effects 
of  foreign  orders  on  the  nation’s 
productive  capacity  became  ap¬ 
parent.  The  Defense  Plant  Cor¬ 
poration  was  established  under 
the  Reconstruction  Finance  Cor¬ 
poration  to  provide  Government 
financial  assistance  in  the  mobili¬ 
zation  of  industry.  The  Tax 
Amortization  Law  was  enacted, 
paving  the  way  for  private  ex¬ 
pansion.  Legislative  action  re- 
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for  allied  requirements;  price  ai 
justment,  cost  analysis,  renegotia- 
tion,  and  contract  termination;  in- 
spection  and  acceptance  of  equip¬ 
ment;  supervision  over  accounta¬ 
bility  for  Government-furnished 
facilities;  Government-furnished 
equipment,  and  Government- 
loaned  equipment;  disposition 
and  redistribution  of  idle  and  ex¬ 
cess  production  facilities;  and 
materiel  demobilization. 

After  Pearl  Harbor 

Immediately  following  Pearl 
Harbor,  planning  and  current 
procurement  activities  of  the 
Signal  Corps  were  merged  to 
form  the  wartime  procurement 
organization.  In  peacetime,  there 
were  about  167  persons,  in  both 
Washington  and  field  offices,  per¬ 
forming  all  procurement  plan¬ 
ning,  purchasing,  expediting,  and 
inspection  functions.  At  peak 
strength,  in  1944,  about  4,500  per¬ 
sons  were  engaged  in  planning 
and  purchasing,  while  over  6,200 
others  were  occupied  in  inspec¬ 
tion  alone. 

Actual  operations  were  to  a 
great  extent  performed  in  the 
field  offices  under  the  supervision 
of  the  Washington  group.  In 


chute  troops;  sound  recording 
and  interception;  meteorological; 
photographic,  V-mail;  fixed  sea 
coast  defense  and  command;  fire 
control;  pigeon  equipment;  cryp¬ 
tographic,  coding  and  cipher 
equipment,  including  secret  inks 
and  associated  chemicals;  and  ex¬ 
perimental,  research  and  special 
t5q>es  of  Signal  Corps  equip¬ 
ment.” 

The  procurement  mission  was 
many-phased,  including  the  fol¬ 
lowing  responsibilities:  computa¬ 
tion  of  requirements  for  end 
items,  component  parts  and  ma¬ 
terials,  including  compilation  of 
requirements  of  the  United  Na¬ 
tions  for  signal  equipment  and 
supplies;  supervision  of  all  mat¬ 
ters  concerning  production  of 
signal  equipment,  including  in¬ 
vestigation  of  productive  capaci¬ 
ties,  expansion  and  conversion  of 
facilities,  distribution  of  orders 
and  maintenance  of  production 
lines;  expediting  of  production, 
components,  materials,  and  ma¬ 
chine  tools  and  production  equip¬ 
ment;  processing  of  all  priorities 
matters;  all  contracting  matters 
and  policies,  including  initiation 
and  supervision  of  procurement 


moved  restrictions  on  contract 
negotiation.  The  Office  of  Pro¬ 
duction  Management,  later  the 
War  Production  Board,  was 
formed.  Priorities  system  was  in¬ 
augurated  and  the  Office  of  the 
Under  Secretary  of  War  was 
created  to  supervise  the'  procure¬ 
ment  of  all  military  supplies  for 
the  War  Department. 

The  Signal  Corps  devoted  in¬ 
creasing  attention  to  component 
and  material  supply,  and  some 
expansion  was  initiated — ^for  air¬ 
craft  communications  and  navi¬ 
gational  aids,  for  steatite,  for 
wire  W-130,  and  for  transmitting 
and  special  purpose  vacuum 
tubes. 

CSO  Procurement 

The  Chief  Signal  Officer’s  war¬ 
time  duties  included  procure¬ 
ment  of  the  following  major 
items  of  equipment  and  supplies: 
‘‘radio  direction  and  range  find¬ 
ing  (radar) ;  telephone;  cable; 
telegraph;  teletype;  facsimile 
equipment;  signal  communication 
for  aircraft;  fixed  airways  sys¬ 
tems;  air  navigational  aids;  com¬ 
munications  equipment  for  motor¬ 
ized  armored  forces  and  other 
ground  troops;  including  para¬ 


Radar  was  high  among  priority  items 
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Standardized  electronic  equipment  covers  all  communications  components. 


throughout  most  of  the  war 
years. 

The  procurement  cycle  begins 
with  a  determination  of  troop  re¬ 
quirements  in  supplies  and ’equip¬ 
ment,  a  necessarily  complex  pro¬ 
cess,  further  complicated  during 
wartime  by  numerous  unpredic¬ 
table  variables.  If  procurement 
needs  could  be  determined  at  the 
beginning  of  a  war,  the  task 
would  be  half  accomplished. 
This,  unfortunately,  is  not  pos¬ 
sible. 

It  is  frequently  said  that  the 
Services  did  not  know  what  they 
wanted  and  consequently  in¬ 
dustry  could  not  prepare  in  ad¬ 
vance  to  meet  procurement 
needs.  Certainly  items  became 
obsolete  overnight  with  concur¬ 
rent  unprecedented  demands  for 
other  material.  Such  changes 
were,  in  most  instances,  dictated 
by  combat  experience.  In  that 
event  there  was  no  alternative 
but  to  “change  horses.’’ 
Requirements 

TTie  development  of  new  types 
of  equipment  was  the  continuing 
mission  of  laboratory  and  re¬ 
search  facilities  throughout  the 


war.  War-stimulated  research 
produced  more  scientific  develop¬ 
ments  than  would  have  resulted 
from  many  years  of  peacetime 
experimentation. 

Chaos  created  by  type  changes 
was  intensified  by  continuous  al¬ 
terations  in  quantity  require¬ 
ments.  Constantly  increasing  ap¬ 
plications  for  aircraft,  tanks  and 
other  motorized  vehicular  equip¬ 
ment  was  reflected  in  comparable 
increases  in  requirements  for 
communications.  Unforeseen  com¬ 
bat  loss  resulted  in  additional 
heavy  replacement  demands.  Fre¬ 
quent  changes  in  tactical  plans, 
necessitated  by  combat  experi¬ 
ence,  caused  wide  fluctuations  in 
the  requirements  and  procure¬ 
ment  patterns.  Additionally,  the 
trend  toward  the  application  of 
the  science  of  electronics  to  the 
implements  of  warfare  procured 
by  other  services,  created  vast 
new  needs  for  equipment. 

Such,  rapidly  changing  condi¬ 
tions  created  great  disturbances 
in  the  industry.  It  was  all  but 
impossible  to  plan  very  far  in  ad¬ 
vance  to  secure  the  quantities 
and  types  of  production  facilities 


peacetime  there  were  three  dis¬ 
tricts,  located  at  New  York,  Chi¬ 
cago,  and  San  Francisco.  After 
the  war  began  the  districts  were 
gradually  shifted  about  in  order 
to  effect  better  geographical  dis¬ 
tribution  of  the  procurement 
load,  and  by  the  end  of  1942  the 
three  districts  were  installed  at 
Philadelphia,  Dayton,  and  Fort 
Monmouth,  .New  Jersey. 

In  general,  each  district  spe¬ 
cialized  in  the  procurement  of 
certain  types  of  equipment.  The 
Monmouth  District,  adjacent  to 
and  in  continuing  contact  with 
the  Signal  Corps  Engineering 
Laboratories,  procured  the  re¬ 
search  and  development  items, 
placed  all  development  contracts 
and  handled  all  radar  and  newly 
developed  ground  equipment.  The 
Dayton  District  concentrated  on 
airborne  items  and  development 
equipment  peculiar  to  the  Air 
Forces,  being  readily  accessible 
to  the  Air  Forces  installation  at 
Wright  Field.  Philadelphia  sup¬ 
plied  the  great  bulk  of  standard 
and  component  items.  This  plan 
of  organization  was  retained 


I 


/ 


required  to  meet  military  de¬ 
mands.  Consequently,  it  was 
necessary  to  add  expansion  upon 
expansion.  In  some  cases  plans 
for  new  facilities  were  aug¬ 
mented  and  revised  as  often  as 
six  or  eight  times  during  con¬ 
struction.  The  resourcefulness  of 
the  industry  in 'overcoming  these 
seemingly  insurmountable  prob¬ 
lems  is  reflected  in  the  unpar¬ 
alleled  production  records  which 
were  established. 

The  first  war  procurements  in¬ 
cluded  over  200  types  of  develop¬ 
ment  items,  requiring  a  high 


The  famed  BE-8  field  telephone:  heart 
of  our  communications. 


degree  of  technical  and  produc¬ 
tion  skill  in  their  manufacture 
and  close  adherence  to  rigid  spe¬ 
cifications.  A  few  of  the  larger 
companies  had  assisted  in  the  de¬ 
velopment  of  these  items  and 
possessed  the  staffs  of  technical 
and  operating  personnel  required 
to  insure  quality  production  in 
the  allotted  time.  The  majority 
of  the  radio  manufacturers,  how¬ 
ever,  were  experienced  only  in 
making  simple  home  receivers 
and,  naturally,  contracts  were 


placed  with  the  few  experienced 
firms  to  meet  initial  require¬ 
ments. 

It  was  obvious,  however,  that 
to  continue  this  procedure  would 
seriously  overload  facilities, 
create  congestion  in  a  few  in¬ 
dustrial  areas,  and  result  in  in¬ 
equitable  distribution  of  the  war 
load,  with  disastrous  financial 
effect  on  the  smaller  companies. 
The  Signal  Corps  was  therefore 
faced  with  the  problem  of  bring¬ 
ing  new  producers  into  the  field, 
at  the  same  time  maintaining  the 
high  degree  of  quality  required. 

Sub-contracting 

New  facilities  were  achieved  to 
a  considerable  extent  by  a  pro¬ 
gram  of  sub-contracting,  initially 
for  major  components  and  sub- 
assemblies,  and,  as  conversion  of 
the  industry  progressed,  for  com¬ 
plete  equipments.  Educational 
assistance  on  technical  and  engi¬ 
neering  matters  was  furnished 
sub-contractors  by  the  larger  and 
more  experienced  organizations 
and,  gradually,  additional  capa¬ 
city  was  made  available  as  the 
enginering  and  technical  skills  6f 
these  sub-contractors  increased. 
The  early  WPB  action  in  pro¬ 
hibiting  production  of  commer¬ 
cial  radio  and  phonograph  equip¬ 
ment  provided  the  final  impetus 
to  effect  a  complete  transition  of 
the  industry  to  a  wartime  basis. 

Development  of  new  end-item 
producers  provided  sufficient 
prime  contractor  capacity  to  sus¬ 
tain  early  demands  for  communi¬ 
cations  equipment.  However,  re¬ 
percussions  of  volume  demand 
were  far  flung,  reaching  down 
into  every  element  of  the  in¬ 
tricate  substructure  which  sup¬ 
ports  the  industry.  The  Signal 
Corps  prime  contractors  are  pri¬ 
marily  engineering,  development 
and  assembly  concerns,  procuring 
the  sub-assemblies  and  major 
components  from  sub-contractors 
who,  in  turn,  purchase  the  smaller 
component  parts,  such  as  tubes, 
resistors,  capacitors,  from  firms 
specializing  in  those  items.  The 
sub-contractors  at  the  second- 
level  were  generally  able  to 
handle  the  increased  volume  of 
business,  although  they  were 
hard  pushed.  It  was  the  third 
echelon  of  the  industry  which  re¬ 
ceived  the  full  force  of  the  im¬ 
pact. 

Despite  increasing  attention 
during  the  first  months  of  the 
war,  knowledge  of  the  component 


parts  industry  was  still  negligible. 
The  situation  was  not  considered 
serious  by  military  and  civilian 
government  agencies  and  by 
prime  contractors,  all  of  whom 
generally  agreed  that  no  unusual 
amount  of  expansion  would  be 
required  to  assure  an  adequate 
supply,  except  perhaps  in  certain 
specialized  instances. 

The  error  of  this  assumption 
was  soon  apparent.  The  sudden 
influx  of  orders  for  component 
parts,  many  times  in  excess  of 
production  capacities,  resulted  in 
order  backlogs  impossible  of  ful¬ 
fillment.  By  the  end  of  1942,  in 
an  effort  to  correct  this  situation, 
the  Signal  Corps  had  initiated 
many  Government-financed  ex¬ 
pansions  in  the  components  field 
— for  batteries,  fixed  and  variable 
capacitors,  quartz  crystal  .  as¬ 
semblies,  dynamotors,  electrons 
tubes,  alnico  magnets,  steatite  in¬ 
sulators.  Simultaneously,  many 
manufacturers  had  undertaken 
expansion  at  their  own  expense, 
applying  to  the  Signal  Corps  for 
“Necessity  Certificates,”  under 
which  the  costs  of  such  facili¬ 
ties  might  be  rapidly  amortized 
through  deductions  in  income 
and  excess  profits  taxes. 

These  first  expansions  served 
to  solve  the  facility  problems  of 
most  component  manufacturers, 
and  thereafter  only  minor  ex¬ 
pansion  was  necessary  for  the 
majority  of  items.  Nonetheless, 
several  components  presented 
continuing  procurement  problems 
throughout  the  war,  due  largely 
to  extension  of  their  application 
to  new  and  unforeseen  wartime 
uses,  and  to  continuing  changes 
in  design,  dictated  by  tactical  re¬ 
quirements. 

Vacuum  Tubes 

As  with  other  radio  compo¬ 
nents  in  peacetime,  production  of 
electron  tube  manufacturers  had 
been  geared  to  that  required  to 
supply  the  radio  manufacturers 
for  commercial  purposes.  It  was 
recognized  from  the  beginning 
'that  military  demand  would  ex¬ 
ceed  by  many  times  the  indus¬ 
try’s  capacity  to  produce  and 
considerable  expansion  had  been 
initiated  even  before  the  war 
began.  What  could  not  be  fore¬ 
seen,  however  were  the  phenom¬ 
enal  developments  in  electronics 
and  the  increasing  trend  of  other 
services  to  adapt  the  technolog>" 
to  their  operations.  Also,  Allied 
needs  for  tubes  increased  the 
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though  there  is  no  reason  to  be¬ 
lieve  that  operations  were  ever 
retarded  due  to  lack  of  wire. 

Raw  Material 

An  important  phase  of  pro¬ 
curement  was  the  task  of  assur¬ 
ing  a  smooth  flow  of  materials  to 
manufacturers  of  Signal  Corps 
equipment.  This  job  involved 
many  functions  and  required  the 
services  of  a  large  number  of 
people.  Briefly,  it  included  de¬ 
termination  of  the  amounts  of 
materials  required  by  Signal 
Corps  contractors,  taking  action 
to  assure  proper  distribution,  and 


(quantities  and  types  required, 
necessitating  still  greater  produc¬ 
tion  capacity.  As  a  result,  the 
tube  industry  was  under  con¬ 
tinuous  expansion  and  fluctua¬ 
tion. 

Expansion  for  tube  manufac¬ 
ture  accounted  for  about  30% 
of  the  Government  funds  ex¬ 
pended  for  Signal  Corps  spon¬ 
sored  facilities,  and  resulted  in 
tube  production  increases  from 
36  million  dollars  in  1939  to  391 
million  dollars  in  1944.  Such 
tremendous  growth  placed  a 
heavy  burden  on  the  compara¬ 
tively  few  manufacturers  in  the 
industry.  That  they  were  able  to 
respond  so  capably  is  a  testi¬ 
monial  to  their  ingenuity  in 
stretching  their  technical  and 
production  skills  to  the  utmost. 
This  was  accomplished  to  con¬ 
siderable  extent  by  the  establish¬ 
ment  of  ‘Teeder  plants,”  which 
performed  the  less  skilled  work, 
leaving  the  principal  factories 
free  for  the  final  and  more  exact¬ 
ing  phases  of  production.  Close 
coordination  between  industry, 
WPB,  Signal  Corps,  and  Navy  on 
matters  of  tube  production  and 
distribution  enabled  all  tactical 
needs  for  tubes  to  be  met. 

Expansions  of  numerous  aux¬ 
iliary  facilities  were  required  to 
supplement  the  expanded  tube 
industry.  These  included  a  large 
operational  increase  by  the  only 
United  States  producer  of  the 
rare  metal,  tantalum,  several  ex¬ 
pansions  of  producers  of  tungsten 
and  molybdenum^  and  an  ex¬ 
pansion  for  production  of  glass¬ 
working  lathes. 

Radar 

Probably  the  most  glamorous 
and  highly  publicized  weapon  of 
modern  warfare,  outside  the 
atomic  bomb,  is  radar.  The  rate 
of  facility  expansion  in  the  radar 
field  was  tremendous.  Prior  to 
the  war,  production  was  negli¬ 
gible  and  only  a  few  companies 
were  experienced  in  the  engi¬ 
neering  and  technical  skills  in¬ 
volved.  Increasing  demand  for 
radar  throughout  the  war  was 
borne  by  the  few  firms  which  had 
pioneered  in  microwave  develop¬ 
ment,  and  which  were  already 
operating  at  top  capacity. 

In  order  to  utilize  the  skills  of 
these  organizations,  the  Signal 
Corps  provided  Government- 
financed  facilities  for  radar  pro¬ 
duction  at  a  cost  of  about  26 
million  dollars.  The  increasing 


demand  for  radar  is  demon¬ 
strated  by  the  fact  that  in  1942 
radar  production  had  increased 
to  81  million  dollars,  about  one- 
tenth  the  volume  of  radio  pro¬ 
duction;  in  1944  radar  about 
equalled  radio  production, 
amounting  to  approximately  1398 
million  dollars;  and  during  the 
first  six  months  of  1945  radar 
production  surpassed  radio  by 
341  million  dollars.  Even  up  to 
V-J  Day  new  requirements  for 
radar  were  developing,  and  fa¬ 
cility  expansions  were  being  con¬ 
stantly  initiated. 

Wire 

During  the  planning  years  it 
had  always  been  recognized  that 
unusual  problems  would  sur¬ 
round  procurement  of  Army  com¬ 
munication  wires  in  wartime.  As 
a  result  of  studies  made  during 
those  years,  much  valuable 
knowledge  concerning  produc¬ 
tion  methods  and  possible  sources 
of  supply  had  been  accumulated; 
“Educational  Orders”  had  de¬ 
veloped  a  large  amount  of  po¬ 
tential  productive  capacity.  How¬ 
ever,  due  to  unprecedented  and 
unforeseen  derqands,  shortages  in 
all  types  of  materials,  radical 
changes  in  specifications  and  in 
facility  requirements  and  other 
unstable  and  fluctuating  factors, 
wire  procurement  was  a  persis¬ 
tent  problem.  Over  22  million 
dollars  of  Defense  Plant  Corpora¬ 
tion  funds  were  provided  for 
Signal  Corps  sponsored  expan¬ 
sion  in  the  wire  and  cable  field, 
while  additional  facilities,  valued 
at  a  little  less  than  nine  million 
dollars,  were  provided  through 
private  financing. 

The  facility  problem  was  ag¬ 
gravated  by  changes  in  specifica¬ 
tions  effected  in  the  latter  years 
of  the  war  in  the  interests  of 
rubber  conservation,  requiring  a 
complete  change-over  from  crude 
rubber  insulation  to  synthetic. 
Existing  facilities  were  adaptable 
only  to  rubber  insulating  pro¬ 
cesses,  and  it  was  necessary  to 
discard  those  facilities  and  pro¬ 
vide  others  suitable  for  synthetic 
processes.  As  a  result,  by  1944 
crude  rubber  requirements  had 
dropped  from  a  1943  peak  of 
12,000  short  tons  to  1500  short 
tons,  and  by  1945  it  was  com¬ 
pletely  eliminated.  Despite  the 
unprecedented  production  peaks 
achieved,  stocks  of  wire  were 
never  in  excess  of  demands  al- 


SCR-536  achieved  the  ultimate  in  com 
pact  radio  equipment. 


a  timely  and  uninterrupted  flow 
of  materials  to  contractors’ 
plants;  supporting  priorities  re¬ 
quests  and  materials  expediting; 
initiating  expansions  of  materials 
processing  facilities  where  major 
Signal  Corps  interests  were  in¬ 
volved;  prosecuting  of  intensive 
materials  conservation  and  sub¬ 
stitution  programs;  and  recom¬ 
mending  stock-piling  or  changes 
in  manufacturing  processes  or  in 
specifications  where  necessary  to 
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Automatic  switching  equipment  at  Fort  Bennmg,  typical  of  Signal  procurement. 
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eliminate  or  minimize  the  use  of 
critical  materials. 

One  of  our  major  substitution 
successes  was  in  completely  elim¬ 
inating  our  requirement  for  rub¬ 
ber,  as  previously  mentioned. 
Other  less  spectacular  successes 
were  attained  in  minimizing  use 
of  many  other  materials;  for  ex¬ 
ample,  in  substituting  impreg¬ 
nated  cotton  fabric  for  leather  in 
cases,  straps,  belts  and  other 
articles;  tantalum,  tungsten  and 
molybdenum  for  platinum  in 
radio  tubes;  and  rayon,  nylon 
and  cotton  for  silk  in  electrical 
coverings. 

Expansion 

The  following  table  shows  the 
amount  of  industrial  expansion 
sponsored  by  the  Signal  Corps, 
either  directly  through  the  use  of 
Government  funds  (Defense 
Plant  Corporation),  or  indirectly 
through  approval  of  applications 
for  “Necessity  Certificates”: 


Item 

Batteries  . 

Capacitors  . 

Electron  Tubes  . 

Inductors  ft  Transformers 

Meters  . 

Meteorological  . 

Photograpihic  . 

Plastics  . 

Quartz  Crystals  . 

Radio  ft  Radar  . 

Resistors  . 

Rotarv  Equipment  . 

Telephone  Services  . 

Steaute  ft  Substitute^  . 

Wire  ft  Cable  . 

Wire  ConmumicatiQQS  Sq^ 
Miscellaneous  . 


The  following  figures  on  orders 
placed  by  the  Signal  Corps  dur¬ 
ing  representative  periods  shows 
the  contrast  between  prewar  and 
wartime  purchasing  activity,  and 
gives  some  indication  of  the  rate 
at  which  the  procurement  pro¬ 
gram  developed: 


Year 


Orders 

Placed  Value 


1930  (Normal  Peace¬ 
time)  .  2,4(X)  $  2,299.181 

1939  (Limited  Emer¬ 
gency)  .  4,300  6.097,128 

1943  (Wartime  Peak)  74,000  $3,070,761,000 

Just  prior  to  V-J  Day,  field 
operations  were  centralized  in 
Philadelphia  Signal  Corps  Pro¬ 
curement  District,  which  is  now 
designated  as  the  sole  Signal 
Corps  Procurement  District,  re¬ 
sponsible  for  all  operations.  The 
emphasis  in  current  procurement 
is  being  placed  on  research  and 
development  in  the  communica¬ 
tions  and  electronics  fields,  which 


GRAND  TOTALS 


Gov't 

Funds 

Private  Funds  ft 
Necess.  Certif. 

Total 

1  8.455.161 

$  664.125 

$  9,117.286 

2,481,690 

3.871.372 

6.353.062 

31.962.825 

14.923.058 

46.875.883 

172,725 

1.443.734 

1.616.459 

80.636 

1.176.885 

1.257,521 

467,441 

467,441 

139,838 

312,311 

452,149 

5,458.641 

5.458.641 

1.736.512 

1,508.279 

3.244.791 

26.952,767 

21Ji20.048 

48.472315 

2,923.693 

1,963,148 

4.886341 

707,125 

5.293,905 

6301.030 

7.362.722 

7362.722 

4.!^.598 

1,913334 

6.440.432 

22.022,521 

8.759.463 

30,781.964 

2,127.070 

8.053344 

10.180.514 

3.278.040 

9.179,411 

12,457.451 

$107,557,201 

$93371321 

$201,427,022 

will  constitute  a  continuing  study 
for  the  future. 

The  second  industrial  mobiliza¬ 
tion  planning  program  is  now 
being  developed  under  the  direc¬ 
tion  of  the  Army-Navy  Munitions 
Board.  The  Signal  Corps  has 
established  a  new  planning  or¬ 
ganization,  divided  between 
Washington  and  the  Philadelphia 
office,  which  is  accumulating  the 
procurement  experiences  of  the 
past  war  and  performing  the 
basic  studies  which  will  be  re¬ 
quired  for  active  participation  in 
the  new  planning  program  when 
it  is  fully  formulated  and  pub¬ 
lished. 


Brigadier  General  C.  H.  Arnold  has 
been  Chief,  Procurement  and  Distri¬ 
bution  Service.  OCSigO,  since  Janu¬ 
ary  1946.  He  received  the  degree  of 
Bachelor  of  Science  from  Mercer 
University  in  1915  and  later  an  A.B. 
from  the  same  school.  A  graduate  in 
1927  of  the  Army  Industml  College 
and  with  supply  experience  as  head 
of  the  Chicago  Procurement  District 
and  on  procurement  duty  in  the 
Assistant  Secretary  of  War's  Office, 
he  was  especially  well  qualified  to 
direct  the  post-war  supply  work  for 
the  Signal  Corps.  He  Is  also  a  gradu¬ 
ate  of  the  Signal  Sdiool,  the  Com¬ 
mand  and  General  Staff  School  and 
the  War  CoUege.  He  saw  combat 
service  with  the  Infantry  in  France 
in  World  War  I.  During  World  War 
n  he  served  succe^vely  as  Signal 
Officer  of  the  8th  Division,  IV  Corps, 
Second  Army,  and  of  Service  of 
Supply,  U.  S.  Army  Forces  in  Aus¬ 
tralia  from  15  January  1942,  im¬ 
mediately  after  Pearl  Harbor.  Later 
he  was  Commandant  of  the  Central 
Signal  Corps  School  at  Camp  Crowd¬ 
er.  Missouri. 
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Attack  convoy  approaching  Mindoro,  P.  I.,  1944. 


Fires  set  by  German  artillery  silhouette  Signal  Corps  cameraman. 
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Democracy  comes  to  Japan.  Emperor  Hirohifo  addressing  Diet 

• 

1 

I 


r- 


■  f 


•e- 


I 


J 
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Political  and 

Security 
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in 

session  at 

Lake  Success 
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with  the 

1st  Cavalry 
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Group,  1944. 
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After  3  years  imprisonment,  American  mothers  and  children  born  in  concentration  camp  are  released 

at  Manila,  February  1945. 


A.P.S.  photographer  records  artillery  fire  with  medieval  cathedral  at  Argentan,  France  as  backrop 
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Industry 

World  War  II’s  most  striking  lesson  was  that  the 
combat  soldier,  on  the  ground,  at  sea,  or  in  the  air, 
is  dependent  for  ultimate  victory  on  the  men  who 
make  his  weapons  and  his  supporting  equipment. 
Military  men,  especially,  realize  that  production  and 
distribution  are  of  first  importance  in  winning  a 
modern  war.  Few,  if  any,  of  our  professional  military 
leaders  are  overlooking  the  importance  of  this  princi¬ 
ple  in  plans  for  the  defense  of  America. 

Communications  and  photographic  officers,  primar¬ 
ily  Signal  Corps  personnel,  realize,  of  course,  that 
close  study  by  them  will  have  to  be  limited  to  a 
small  section  of  the  broad  field  presented  by  over¬ 
all  national  defense  planning.  ASA’s  membership 
lists  indicate,  fortunately,  that  specialists  in  the  sev¬ 
eral  industrial  fields  acknowledge  their  responsibility 
in  this  matter  and  that  communications  personnel  of 
the  Armed  Forces  can  rely  on  them  to  bear  their  part 
of  the  load  when  called  upon. 

Many  of  the  most  capable  men  of  industry  came 
into  the  Signal  Corps  and  the  Air  Communications 
Service  in  advisory  of  administrative  positions.  Some 
wore  the  uniform;  some  did  not.  They  brought  with  ’ 
them  the  vast  experience  gained  in  industrial  organ¬ 
ization  and  technical  procedures.  They  were  in¬ 
valuable  then,  equally  so  now. 

Industry  is  the  most  important  segment  of  Ameri¬ 
can  life.  As  it  is  the  basis  of  our  national  economy, 
it  must  also  be  the  cornerstone  of  our  national  de¬ 
fense.  To  provide  the  means  of  intercourse  between 
industry  and  the  military,  the  Army  Signal  Associa¬ 
tion  is  committed  to  a  need  that  is  even  more  urgent 
now  than  after  World  War  I,  because  modern  tech¬ 
nology  has  neutralized  the  geographical  insularity 
with  which  we  formerly  consoled  ourselves. 

The  features  which  make  industrial  mobilization 
a  must  may  be  summarized  as  follows: 

a.  Without  industrial  planning  and  mobilization, 
it  is  questionable  that  we  can  remain  an  important 
milita^  factor. 

b.  Mndem  concepts  of  air  warfare  make  it  ex¬ 
tremely  doubtful  if  any  allies  can  hold  off  an  enemy 
again  while  we  arm  ourselves. 

c.  Industrial  planning  must  be  a  peacetime  func¬ 
tion  if  it  is  to  be  effective  in  war. 

d.  This  planning  must  cover:  raw  materials,  sub¬ 
contract  facilities,  manpower,  and  production  facili¬ 
ties,  including  space,  equipment  and  tools. 

e.  Arrangements  should  be  made  between  industry 
and  the  services  to  grant  furloughs  to  selected  key 
personnel  of  industry  and  send  them  as  students  to 
the  Industrial  College  of  the  Armed  Forces. 

The  War  Department  is  moving  with  commendable 
speed  to  accomplish  its  share  in  industrial  integra¬ 
tion.  Activities  of  the  Army-Navy  Munitions  Board 
and  the  creation  of  a  Research  and  Development 
Division  in  the  War  Department  General  Staff  give 
promise  of  concrete  results.  Brigadier  General  R. 
W.  Johnson,  wartime  vice-chairman  of  the  War  Pro¬ 
duction  Board,  recently  focussed  attention  on  another 


phase  of  planning  when  he  called  on  government  and 
industry  to  join  in  developing  plans  to  protect  in¬ 
dustries  essential  to  the  Nation’s  defense,  including 
dispersing  these  facilities,  even  locating  some  of  them 
in  underground  caves  to  prevent  their  destruction  in 
atomic  and  rocket  warfare. 

We  agree  with  Mr.  Troyer  S.  Anderson  who  says 
in  his  Infantry  Journal  articles  that  “we  ought  not 
to  forget  the  debt  the  Nation  owes  the  far  sighted 
officers  who  worked  on  procurement  planning  in  the 
office  of  the  Assistant  Secretary  of  War  and  in  the 
supply  services  during  the  peace  years.”  In  this  we 
differ  with  Mr.  Donald  Nelson  in  his  condemnation 
of  the  military  leaders  in  the  War  Department’s 
Service  Forces.  We  would  like  to  hear  their  version 
before  we  agree  with  the  editors  of  another  service 
journal  in  accepting  Mr.  Nelson’s  criticisms  and 
stating  that  the  “GHQ  mind  made  a  mess  of  things*^ 
But  perhaps  it  would  be  just  as  well  to  let  one  of 
America’s  greatest  industralists,  Mr.  M.  W.  Clement, 
President,  Pennsylvania  Railroad,  speak  for  them  as 
he  did  on  October  4,  1946,  when  he  said: 

“But,  through  all  the  war — and  giving  due  credit 
to  all  the  endeavors  of  the  railroads  as  well  as  all 
industry — the  Armed  Forces  were  supreme.  It  is  not 
necessary  to  emphasize  here  the  magnitude  of  the 
war  job  performed  by  the  industries  of  this  country. 
But  the  point  I  do  want  to  emphasize  is  that  never  in 
the  history  of  the  world  was  there  a  more  efficiently 
and  better  organized  Army  and  Navy  than  the  Army 
and  Navy  of  the  United  States  in  the  past  war — com¬ 
ing  up  from  almost  nothing  as  they  did  to  the  mil¬ 
lions  who  served  well.  It  is  to  the  undying  credit  of 
the  Captains  and  Majors  and  Lieutenant  Colonels  of 
the  Regular  Army  and  to  their  counterparts  in  the 
Regular  Navy,  who  took  over  the  positions  of  Major 
and  Lieutenant  Generals  and  Admirals  and  who 
built  up  the  organizations  to  function  as  they  did. 

“The  Chief  of  Staff,  the  Chief  of  Services  of  Sup¬ 
ply,  the  Chief  of  Transport ation-Army  Service  Forces, 
all  will  long  be  more  than  names  to  the  railroad  men 
of  the  United  States.  They  built  up  a  great  organiza¬ 
tion.  No  one,  speaking  from  the  standpoint  of  rail 
transportation  in  the  United  States,  can  ever  be  too 
complimentary  to  the  Army  and  Navy.” 

Industrial  Mobilization 

These  wartime  words  of  the  new  Secretary  of  State 
Marshall  point  up  the  key  spot  occupied  by  Industry 
in  military  planning:  “There  is  another  phase  of 
scientific  research  which  I  think  has  been  somewhat 
ignored — the  development  of  expeditious  methods 
for  the  mass  production  of  war  materiel.  This  is  of 
great  importance  since  it  determines  how  quickly 
we  can  mobilize  our  resources  if  war  comes  and 
how  large  and  costly  our  reserve  stocks  of  war 
materiel  must  be.  We  can  be  certain  that  the  next 
war,  if  there  is  one,  will  be  even  more  total  than 
this  one  ...  It  should  be  assumed  that  another 
reconversion  from  peace  to  war  production  will  take 
place  initially  under  enemy  distant  bombard¬ 
ment  ...” 


to 
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Largest  U.  S.  radar,  built  by  G.  E.  for  Army.  Requires  these  seven  trucks  for  transport, 
these  "super  sleuths"  have  been  built  for  permanent  secret  installation  at  strategic  locati 


An  undisclosed  numbei 
ions. 


the  Navy,  made  aircraft  trans¬ 
mitters  and  receivers  for  the 
Navy,  and  produced  large  num¬ 
bers  of  powerful  searchlights  for 
aircraft  detection. 

Following  the  war,  G.E.  elec¬ 
tronic  engineers  turned  their  at¬ 
tention  to  improved  methods  of 
aircraft  detection.  In  1928  Dr. 
Ale^anderson  devised  a  method 
of  obtaining  the  altitude  of  an  air¬ 
plane  by  directing  a  radio  beam 
downward  to  the  ground  and 
picking  up  its  reflection.  Experi¬ 
ments  were  extended  to  the  de¬ 
tection  of  planes  in  the  air  by 
using  one-meter  radio  waves. 
Another  series  of  tests  was  con¬ 
ducted  by  Chester  W.  Rice,  using 
radio  waves  of  between  one  and 
ten  centimeters.  Automobiles  on 
a  nearby  road  were  detected  at 
a  distance  of  IV4  miles,  and  a 
small  plane  at  one  mile. 

Simultaneously,  at  the  com¬ 
pany’s  Research  Laboratory  and 
Radio  Department,  newly  estab¬ 
lished  in  1920,  experiments  were 
actively  conducted  in  radio  com¬ 
munication  and  television.  Dr. 
Albert  W.  Hull  invented  a  new 
tube,  the  “magnetron,”  which 
could  be  -used  to  produce  radio 
waves  of  very  high  frequency 
and  of  considerable  power.  In 
1923  the  company  introduced  the 
thoriated  tungsten  filament,  which 
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I  greatly  reduced  the  power  con¬ 
sumption  of  radio  tubes.  Clim- 
actically,  G.E.  developed  the 
screen-grid  tube,  the  heart  of  the 
modem  radio  receiver. 

Throughout  the  period  between 
the  wars,  General  Electric  was 
active  in  producing  radio  equip¬ 
ment  for  both  the  Army  and  the 
Navy.  The  first  10-kilowatt,  high- 
frequency  radio  transmitter  used 
ill  the  Army  fixed  station  system 
was  installed  in  the  new  WAR 
transmitting  building  at  Ft.  Myer, 
.Virginia  in  the  spring  of  1929. 
With  this  equipment  the  Army 
radio  net  was  greatly  expanded, 
linking  Washington  directly  with 
headquarters  in  most  of  the  Corps 
areas,  and  with  Panama,  Hawaii, 
Alaska,  and  the  Philippines.  In- 
stalla*tion  was  made  under  the 
direction  of^  Capt.  Frank  E. 
Stoner,  now  Major  General.  The 
equipment  served  faithfully  for 
14  years,  until  it  was  replaced  in 

J  In  1936  the  company  was 
I  awarded  a  contract  for  liaison 
J  transmitters  for  aircraft,  amount- 
I  ing  to  $1,620,000.  At  that  time, 
I  this  was  the  largest  single  U.  S. 

I  Government  contract  ever  placed 
I  for  radio  material. 

I  Radar 

I  General  Electric  started  pro- 
i  duction  in  1941  of  air  search  ra¬ 


dar.  The  detection  of  aircraft, 
however,  was  only  a  part  of  the 
defense  problem.  It  was  equally 
important  to  identify  friend  or 
foe.  The  Signal  Coips  asked  G.E. 
to  develop  recognition  equipment 
for  this  purpose.  The  general  re¬ 
quirements  were  stated,  and  the 
company  was  given  the  job  of 
designing  the  apparatus. 

Work  began  immediately  and 
the  first  IFF  set  was  delivered  to 
the  Signal  Laboratory  at  Fort 
Hancock,  New  Jersey,  in  the 
summer  of  1941.  The  trials  of 
these  recognition  sets  were  en¬ 
tirely  satisfactory,  but  before 
they  could  be  put  into  produc¬ 
tion,  it  was  decided  to  use  the 
British  type  of  equipment  in  or¬ 
der  to  coordinate  means  of  iden¬ 
tification  among  the  allied  na¬ 
tions. 

Development  of  anti-aircraft 
radar  fire  control  in  the  company 
was  also  in  progress.  The  first 
experimental  apparatus  was  built 
by  Radiation  Laboratory  at  M.I.T. 
Then,  in  late  1941,  the  Labora¬ 
tory  asked  G.E.  for  a  production 
model.  The  company’s  engineers 
also  began  work  on  a  modified 
design  that  was  quickly  adopted 
by  the  Army  and  became  the 
widely  used  SCR-584,  a  mobile 
unit,  trailer  mounted.  It  was 
used  at  the  Anzio  beach-head  in 
February  1944  and  later  employ¬ 
ed  for  a  variety  of  purposes  by 
both  the  Army  and  the  Marine 
Corps. 

General  Electric  also  partic¬ 
ipated  in  the  development  and 
production  of  many  other  types 
of  radar.  One  of  these,  the  APS- 
10,  a  lightweight  airborne  search 
set,  was  produced  for  the  AAF 
during  the  last  few  months  of  the 
war.- 

Durmg  the  period  when  radar 
control  of  anti-aircraft  guns  was 
still  in  the  development  stage, 
visual  aiming  had  to  be  used 
with  searchlights  for  night  spot¬ 
ting.  Many  improvements  in 
searchlight  design  were  produced 
by  G.E.,  culminating  in  a  60-inch 
light,  rated  at  800,000,000  candle- 
power.  So  powerful  were  these 
lights  that  a  person  could  read  a 
newspaper  in  an  airplane  at  night 
at  a  distance  of  12  miles  from  the 
light  source. 

Radio  Communications  Equipment 

In  the  period  preceding  World 
War  II,  much  attention  was  given 
to  providing  improved  types  of 
military  communications  equip- 
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idar  jammer  TuY-2,  princi| 
countermeasure  unit  of  Army, 
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0.  E.  engineers  display  VT  fuze  with 
bombs  and  airborne  rocket. 


ment.  Technical  problems  in¬ 
volved  in  the  evolution  of  the 
new  units  were  extraordinarily 
difficult.  It  was  necessary  that 
the  apparatus  be  light  in  weight, 
occupy  a  minimum  of  space,  and 
be  of  exceptionally  sturdy  con¬ 
struction. 

To  complicate  tlie  problem  fur¬ 
ther,  nearly  all  types  of  equip¬ 
ment  were  required  to  cover 
wider  frequency  bands,  provide 
rapid  and  extremely  simple 
means  of  adjusting  frequency, 
and  maintain  the  desired  channel 
to  closer  tolerances.  The  widely- 
used  BC-375  transmitter,  part  of 
the  SCR-287,  was  already  in  pro¬ 
duction  at  Schenectady  by  De¬ 
cember  1941.  This  became  a 
standard  item  and  over  70,000 
units  were  produced  during  the 
course  of  the  war. 

The  company,  which  for  some 
years  had  been  making  the  trans¬ 
mitters  for  the  SCR-193,  was 
asked  to  undertake  the  design  of 
a  replacement  set — the  SCR-506. 
This  set  represented  a  number  of 
radical  departures  in  design  prac¬ 
tice.  The  specifications  demanded 
a  complicated  circuit  in  a  very 
small  space,  along  with  rigorous 
shock  and  vibration  require- 
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G.  E.'s  800,000,000  candlepower,  60-Inch  anti-aircraft  searchlights. 


merits.  The  difficult  job  was 
finally  completed  and  experimen¬ 
tal  models  were  submitted  for  ap¬ 
proval  late  in  1941.  Over  17,000 
of  these  equipments  were  pro¬ 
duced  for  the  Army  Ground 
Forces. 

Additional  Plant  Capacity 

All  this  activity  required  a 
tremendous  increase  in  plant 
capacity.  Demands  for  radio 
equipment  had  increased  rapidly 
long  before  Pearl  Harbor.  To 
meet  them,  the  company  built  a 
large  new  structure.  Building  81, 
with  160,000  square  feet,  at  Sche¬ 
nectady,  to  house  the  Transmit¬ 
ter  Division.  Later  a  second 
structure.  Building  269,  also  160,- 
000  square  feet,  was  constructed 
to  house  the  Tube  Division.  Fa¬ 
cilities  of  the  Receiver  Division, 
located  at  Bridgeport,  Conn., 
were  converted  and  expanded, 
adding  325,000  square  feet  of  en¬ 
gineering  and  manufacturing 
area. 

Then  came  quantity  production 
of  radar.  The  remarkable  success 


of  radar  in  the  Battle  of  Britain 
foreshadowed  a  tremendous  de¬ 
mand  for  this  equipment  for  U. 
S.  Armed  Forces.  Indications 
were  that  the  company’s  total 
output  of  both  radio  communica¬ 
tions  and  radar  equipment  would 
have  to  be  doubled  over  the  ex¬ 
pansion  already  made  to  meet  the 
demands  of  the  Army  and  Navy. 

Not  a  square  foot  of  space  was 
available  in  the  Schenectady 
Works  because  of  similar  expan¬ 
sion  programs  in  other  divisions. 
Twenty-four  acres  belonging  to 
a  former  wiring  supply  manufac¬ 
turer  were  proposed  for  a  new 
site.  An  existing  plant  was  found 
to  have  60,000  square  feet  that 
could  be  reclaimed  without  much 
difficulty  and  considerable  space 
was  available  on  the  property  for 
a  new  300,000  square  foot  plant. 

The  company’s  Defense  Co¬ 
ordinating  Committee  quickly  en¬ 
dorsed  the  proposal  and  assist¬ 
ance  of  the  Government’s  De¬ 
fense  Plant  Corporation  was  en¬ 
listed.  The  project  was  approved. 
Company  representatives  pro¬ 


ceeded  to  Washington  and  within 
two  weeks  the  owner  of  the  fac¬ 
tory^  had  signed  a  contract  for  the 
conversion.  A  few  days  later  the 
old  buildings  were  being  cleaned 
out  and  the  construction  of  a  new 
plant  was  being  planned.  Scarcity 
of  materials  delayed  progress, 
wood  trusses  for  the  roof  had  to 
be  substituted  for  steel,  but  a 
fully  equipped  factory  was  in 
operation  within  four  months: 
the  Campbell  Avenue  Plant  on 
the  outskirts  of  Schenectady. 

Later,  at  Syracuse,  N.  Y.,  a 
street  car  repair  shop  of  150,000 
square  feet  was  converted  into  a 
factory  for  making  radar  equip¬ 
ment,  and  then  the  Reconstruc¬ 
tion  Finance  Corporation  built  an 
entire  new  plant  at  Thompson 
Road,  Syracuse,  and  leased  it  to 
G.E.  for  radio  and  radar  produc¬ 
tion.  These  facilities  added  260,- 
000  square  feet  for  electronics 
engineering  and  production. 

Since  the  conclusion  of  tlie  war, 
headquarters  for  General  Elec¬ 
tric’s  electronics  activities  are  be¬ 
ing  centered  at  Syracuse,  where 


the  company  is  now  building 
“Electronics  Park,”  a  completely 
new  plant  of  some  1,200,000 
square  feet. 

Employees 

Before  the  war  General  Elec¬ 
tric  employed  about  76,000  work¬ 
ers.  At  the  end  of  hostilities  the 
number  was  about  170,000.  Some 
of  the  new  employees  were  on  a 
part-time  basis.  Men  and  women 
who  worked  in  the  company’s 
offices  during  the  daytime  went 
into  the  shops  and  added  a  short 
shift  in  the  evening.  Lawyers, 
real  estate  brokers,  insurance 


workers  found  that  dexterity  de¬ 
veloped  in  curling  hair  was  valu¬ 
able  training  for  delicate  as¬ 
sembly  operations.  Hundreds  of 
women  were  trained  for  drafting 
work.  Numerous  college  girls, 
mostly  graduates  in  mathematics 
and  physics,  were  assigned  to  en¬ 
gineering  duties.  Some  women 
drove  trucks.  Others  became 
machine-tool  operators.  In  1940 
women  numbered  20%  of  the 
company’s  employees;  in  1944 
they  constituted  40%. 

Training  new  employees  was  a 
difficult  task.  Aside  from  the 
new  employees,  there  also  was 


levels  of  skills  were  attained  in 
shorter  periods.  Production  in¬ 
creased  and  heavy  demands  were 
met  in  the  machine  shop,  assem¬ 
bly  and  testing  sections. 

Dividing  the  Production  Load 

Even  before  Pearl  Parbor, 
General  Electric  had  been  hard 
pressed  io  meet  the  production 
demands  of  the  national  defense 
program,  and  the  company  had 
turned  to  smaller  manufacturers 
throughout  the  country  to  do 
certain  parts  of  the  job.  The 
work  done  by  these  sub-contrac¬ 
tors  included  metal  stampings. 
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Principal  elements  of  APS-IO,  AAF  light  weight  radar. 


(salesmen,  clerks  in  stores  and 
many  others  worked  in  the  fac¬ 
tories  after  hours.  When  the 
afternoon  bell  rang  in  Schenec¬ 
tady  schools,  many  teachers  and 
students  hurried  down  to  punch 
the  time-clock  at  the  G.E.  works. 
At  least  one  minister  worked  the 
night  shift,  taking  Saturday  night 

I  off  to  rest  for  his  Sunday  sermon. 
As  the  war  continued,  women 
came  to  work  in  increasing  num¬ 
bers,  both  in  the  offices  and  the 
factories.  Former  music  teach¬ 
ers,  ex-newspaper  writers,  a  re¬ 
tired  head  waitress,  a  minister’s 
wife,  numerous  grandmothers, 
and  hundreds  of  housewives 
helped  produce  weapons  of  war 
at  General  Electric  plants 
throughout  the  country. 

Some  former  beauty  shop 


the  problem  of  retaining,  and 
sometimes  retraining,  the  older 
employees  on  new  jobs.  To  ac¬ 
complish  this  gigantic  task,  G.E. 
broke  down  every  job  into  simple 
elements.  The  working  cycle  of 
each  element  was  shortened, 
thereby  accellerating  the  effi¬ 
ciency  and  shortening  the  train¬ 
ing  period. 

Men  and  women  from  all  walks 
of  life  became  specialists  in  their 
operations  in  a  very  short  time. 
This,  however,  did  not  produce 
good  all-around  mechanics,  but  it 
did  quickly  solve  the  emergency 
problem.  Where  an  operator 
showed  outstanding  qualities  he 
was  quickly  advanced  tb  a  more 
skillful  job  with  a  higher  incen¬ 
tive.  By  a  combination  of  these 
methods  and  instruction,  higher 


forgings,  castings  and  gears  of  all 
sizes  and  types,  as  well  as  a  va¬ 
riety  of  machine  work  and  sub- 
assernblies. 

Besides  the  instances  where 
General  Electric  remained  the 
prime  contractor,  when  it  sub-let 
part  of  the  work  to  others,  there 
were  numerous  instances  where 
the  company  turned  over  its  de¬ 
signs  and  drawings  to  other  con¬ 
cerns  which  were  additional 
prime  contractors  or  sub-con¬ 
tractors  on  the  same  product. 

At  a  stockholders’  meeting  at 
Schenectady  on  April  21,  1942, 
President  Charles  E.  Wilson 
pointed  out  that:  “Men  who  go 
to  war  give  not  only  their  time 
and  money  to  their  country,  but 
some  part  of  themselves.  In  this 
emergency,  corporations  can  do 
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the  equipment.  In  some  instances 
the  company  was  the  only  sup. 
plier;  at  other  times  the  manu¬ 
facturing  responsibility  was  di¬ 
vided.  Often  the  company  made 
some  components  of  a  particular 
set  while  the  remainder  were 
made  by  others.  One  of  the 
largest  of  General  Electric’s  war 
assignments— electronic  produc¬ 
tion  was  a  tremendous  project, 
amounting,  at  the  peak,  to  about 
a  million  dollars  a  day. 


that  offer  again  now,  for  the  rec¬ 
ord,  to  hold  good  for  the  dura¬ 
tion  of  the  war.” 

Before  the  war  was  over.  Gen¬ 
eral  Electric  participated  in  the 
design  and  manufacture  of  more 
than  100  different  kinds  of  radar 
and  radio  sets  for  the  armed 
forces.  In  some  instances,  the 
design  was  entirely  the  product 
of  the  company’s  engineers;  in 
others  it  was  developed  else¬ 
where  and  the  company’s  respon¬ 
sibility  was  the  manufacture  of 


no  less.  We  have  freely  given  to 
others,  many  of  them  our  com¬ 
petitors,  so  that  the  production 
job  might  be  enlarged  and  speed¬ 
ed,  our  designs,  our  patents  and 
our  experience;  the  only  things 
we  have  to  give  in  addition  to 
our  own  efforts.  Before  Pearl 
Harbor,  we  agreed  to  make  avail¬ 
able  any  of  our  designs  and  tech¬ 
niques  that  may  be  required  by 
the  Army  or  the  Navy,  for  manu¬ 
facturing  by  others,  whether 
patented  or  unpatented.  I  repeat 


GENERAL  GEORGE  S.  GIBBS 

The  death  on  January  8  of  Major  General  George 
S.  Gibbs  was  sad  news  to  his  host  of  friends  and  those 
who  were  his  loyal  subordinates  during  his  long  and 
])rilliant  career  in  the  Army.  A  charter  member  of 
this  Association,  he  was  one  of  its  most  enthusiastic 
and  distinguished  supporters.  As  long  ago  as  March 
1946,  before  ASA  was  formed  he  contributed  his 
counsel  toward  the  plans  for  its  formation.  General 
Gibbs  retired  from  the  Army  1931,  after  completing 
his  service  as  Chief  Signal  Officer  of  the  Army.  He 
had  fought  in  the  Spanish-American  war  and  served 
as  a  Brigadier  General  in  France  in  World  War  I. 
In  between  wars  his  achievements  included  build¬ 
ing  the  north  central  section  of  the  Alaska  Telegraph 
System,  and  service  as  Chief  Signal  Officer  of  the 
Army  of  Cuban  Pacification,  installing  a  chain  of 
radio  telegraph  stations  throughout  Cuba  while 
there.  He  worked  at  The  Hague  both  as  advisor  to 
John  Bassett  Moore  in  revising  the  rules  of  war 
and  as  U.  S.  delegate  to  the  international  convention 
of  radio  communications.  After  leaving  the  Army 
he  continued  his  contributions  toward  better  com¬ 
munications  in  America  by  serving  as  president  of 
the  Postal  Telegraph  Company.  America  has  lost 
one  of  her  most  distinguished  citizens  and  servants; 
the  Army  has  lost  an  officer  and  gentleman  who 
throughout  his  life  lived  up  to  the  highest  traditions 
of  the  military  service. 


DEVELOPMENT.  Before  experimental  models  of  military  equipment  become  standard,  they 
must  pass  severe  heat  and  humidity  cycles,  salt  spray  and  other  exposures.  Here  is  one  of  SCEL 
testing  chambers. 


SIGNAL  CORPS 

RESEARCH  AND  DEVELOPMENT 
In  Peace  and  War 


Technology  Against  the  Axis: 
Part  I  in  a  Review 
of  Electronics  at  War 


PLACING  any  dimension  upon  the 
Signal  Corps’  research  and  de¬ 
velopment  program  in  wartime  is 
difficult,  regardless  of  the  yardstick 
you  apply. 

Use  dollar  volume  or  man-hour  fig¬ 
ures  and  they  lose  significance  from 
sheer  size.  Then  too,  any  program 
examined  would  only  in  part  represent 
the  Signal  Corps  because  of  the  con¬ 
tributing  services,  agencies  and  in¬ 
dustrial  corporations  which  were  first 
and  last  an  integral  part  of  the  pro¬ 
gram.  In  addition,  without  American 
productive  know-how,  assistance  from 
other  arms,  the  Navy,  Allied  nations, 
and  NDRC,  all  of  which  deserve  great 
credit,  no  such  program  would  have 
been  possible. 

All  in  all,  any  brief  look  at  signal 
development  must  omit  the  names  of 
those  many  individuals  and  organi¬ 
zations  who  have  contributed  so  much 
to  the  common  end,  and  therefore  can 
be  only  an  extract  of  contributions  to 
the  Signal  Corps’  program. 

From  the  start,  this  accelerated  mill  - 
tary  engineering  mission  was  a  race 
for  technical  superiority  on  the  battle¬ 
field  to  out-pace  a  German  army  and 
air  force  strongly  supported  by  a 
large  research  and  development  pro¬ 
gram. 


Calibration  chamber  designed  and 
built  by  SCEL  engineers  is  used  for 
extremely  accurate  and  delicate  cali¬ 
bration  of  mercurial  barometers. 


By  HAROLD  B.  CHURCHILL 
Major  (Sig.  Res.) 


This  Spectrograph  measures  as  little 
as  a  half-microgram  of  impurity  in  bat¬ 
tery  electrolytes,  examines  tube  elements, 
steel  structure  and  ceramics. 


/ 


Ail  military  storage  batteries  are 
exhaustively  tested.  This  testing  panel 
is  used  at  SCEL. 


This  race  placed  a  high  premium 
on  fast  production  of  radically  ad¬ 
vanced  devices,  the  first  target  of 
Signal  Corps  engineering  and  technical 
organizations  which  aimed  much  of 
their  effort  at  accelerating  this  pro¬ 
duction. 

In  this  rapid  development  and  pro¬ 
duction  for  the  combat  and  supply 
services,  the  Signal  Corps*  technical 
activities  ranged  virtually  from  equip¬ 
ment  conception  to  delivery,  perform¬ 
ing  research,  development,  design  and 
improvement  of  signal  equipment; 
writing  specifications,  preparing  draw¬ 
ings  and  procurement  data;  inspecting 
production;  and  setting  up  test,  main¬ 
tenance  and  repair  requirements  for 
the  field.  And  once  off  the  produc- 


SCEL  tube  engineer  working  with 
radar-tube  VT-158  developed  by  Labora¬ 
tories.  Device  is  a  glass  lathe. 


tion  line,  engineers  frequently  deliv¬ 
ered  and  installed  equipment  in  the 
field,  giving  technical  guidance  to  com¬ 
bat  tmits. 

Later,  troops  assigned  to  the  Signal 
Corps  Engineering  Laboratories  took 
first  production  models  overseas,  test¬ 
ing  and  demonstrating  performance  and 
putting  equipment  tl^ough  its  paces  in 
combat. 

Signal  Corps’  engineering  interest  in 
each  of  several  thousand  items  whether 
in  peace  or  war  is  never  finished  imtil 
each  type  of  equipment  passes  into  the 
limbo  of  the  obsolete  to  be  wholly 
replaced  by  a  succeeding  type.  Per¬ 
formance  in  training  or  combat  is 
closely  followed  and  weighted,  with 
thought  given  to  a  more  efficient  and 
often  radically  new  type  of  successor. 

In  fact  this  search  for  new  electronic 
devices  at  the  Signal  Corps’  labora¬ 
tories  led  to  early  experiments  with 
9-centimeter  radar  just  about  eight 
years  before  hostilities  of  World  War 
II,  later  tiuming  to  lower  frequencies 
because  of  the  higher  power  and 
greater  receiver  sensitivity  then  avail¬ 
able.  Signal  Corps  experiments  on 
these  frequencies  led  to  the  first  mili¬ 
tary  radar  capable  of  tracking  in  azi¬ 
muth,  elevation  and  range — a  10-kw 
peak  power  imit  whose  performance 
against  planes  was  witnessed  by  the 
Secretary  of  War  in  May  1937  and 
described  to  the  President  as  a  “re¬ 
markable  scientific  advance.”  It  was — 
for  those  days! 

Meantime,  side  by  side  with  these 
radar  experiments,  the  Signal  Corps 
Laboratories  were  pressing  develop¬ 
ment  of  infrared  heat  detection  de¬ 
vices.  These  units,  set  up  at  the  New 
Jersey  side  of  New  York  harbor,  were 
tracking  incoming  and  outgoing  vessels 
completely  unknown  to  their  passen¬ 
gers  or  crew. 

The  German  line  Bremen  and  the 
British  Olympic  were  followed  on  their 
outbound  course  to  the  horizon  ten 
miles  away,  while  at  dusk  of  25  Sep¬ 
tember  1934  the  Mauretania  was 
tracked  by  her  heat  long  after  she  had 
disappeared  into  the  haze  at  a  dis¬ 
tance  of  14  miles.  Then  further 
changes  were  made:  thermopile  ampli¬ 
fiers  together  with  improved  detectors 
were  added.  Tankers  and  freighters 
entering  Ambrose  Channel  were 
checked  at  will,  the  Aquitania  and  30,- 
000-ton  German  Statendam  followed 
to  20  miles.  Then  the  Normandy  was 
tracked  by  her  heat  35  miles  out  to 
sea. 

But  while  the  Laboratories  were 
rapidly  improving  devices  both  in  the 
near  and  far  infrared,  it  was  soon  ap¬ 
parent  that  weather  and  other  causes 
imposed  severe  limits  on  aircraft  de¬ 
tection  by  heat.  For  instance,  such 
detectors  turned  out  their  best  per¬ 
formance  only  at  night,  and  prefer¬ 
ably  when  it  was  cold  and  clear.  Then 
too,  as  near  infrared  sensitivity  in¬ 
creased,  appartus  began  responding  to 
radiation  from  first  magnitude  stars, 
for  instance  Sirius.  Pulse-echo  rad^ 
systems,  however,  had  none  of  these 
limitations — or  at  least  not  until  micro- 
waves  of  such  short  wavelengths  were 
introduced  that  absorption  again  en¬ 
tered  the  picture. 

The  Army’s  first  radar  service  test, 
held  at  Fort  Monroe  in  the  fall  of 
1938,  tried  the  combined  performance 
of  both  thermal  and  radar  detection. 


SCEL’s  first  model  of  the  SCR. 
was  put  through  its  paces  before 
Coast  Artillery  Board,  tracking  plain 
at  their  maximum  altitude  of  32  _ 
feet  and  at  a  range  of  50,000  yardj 
Among  other  things  this  test  sounded 
the  obsolescence  of  the  lighter,  cheapo 
but  far  less  efficient  soimd  detector 
which  told  where  a  plane  was,  but 
never  where  it  is. 

With  the  imminence  of  war 
Europe,  the  all-out  push  went  to  radai 
There  were  two  good  reasons:  rad/ 
could  be  greatly  improved,  while  thj 
best  infrared  could  always  be  undom 
by  vagaries  of  the  atmosphere.  j 

A  long  range  detector  for  coastal  air^ 
craft  warning  was  the  next  majo^ 
point  of  radar  attack  by  the  Labora. 
tories.  A  pair  of  50-kilowatt,  10| 
megacycle  tubes  were  procured.  Cre\»i 
hastened  to  build  an  antenna  foui 
dipoles  high  and  nine  wide.  A  trailer 
for  the  antenna’s  support  was  pur¬ 
chased  while  engineers  put  find 
touches  on  a  single-input  superhetero- 
dyne.  In  August  1939  it  was  ready 
to  operate  at  Sandy  Hook,  New  Jer¬ 
sey,  and  test  planes  took  off. 

Tracking  them  successfully  to  8S 
miles,  the  experimental  radar  warned 
of  their  presence  up  to  138  miles.  Built 
piece-by-piece  in  the  Laboratory 
shops,  this  unit  later  became  one  d 
the  best  known  Allied  radars— the 
SCR-270.  It  was  this  set  which  de¬ 
tected  the  Jap  planes  on  December  7, 
1941.  Unhappily  they  were  .interpreted 
as  a  flight  of  U.  S.  planes  coming  in 
from  the  mainland. 


Even  before  the  onset  of  hostilities,  ■ 
Signal  Corps  radar  development  rapid-  ' 
ly  expand^  in  many  directions.  Both  > 
research  and  development  contracts 
were  let  with  the  coimtry’s  leading 
manufacturers  for  a  number  of  radar  ; 
types.  NDRC  opened  the  Radiation  i: 
Laboratory  at  M.I.T.  and  a  steady 
flow  of  microwave  components  and 
equipments  followed,  increased  by  j 
similar  results  from  industry.  \ 

Urgent  need  for  gun-laying,  harbor  j 
surveillance  and  searchlight  directing  : 
equipment  led  to  the  SCR-296,  SCR-  ] 
547,  SCR-584,  SCR-545,  AN/TPL-1,  ‘  j 
and  AN/MPG-1.  Later  the  lightweight  i 
early  warning  AN/TPS  series  was  pro-  i 
duc^  when  our  forces  began  rapidly  | 
advancing  into  enemy  territory,  need-  | 
ing  portable,  highly  mobile  detection  | 
equipment.  British  experiments  led  to  i 
the  American  development  of  such  I 
GCI  radars  as  the  SCR-588,  SCR-527,  ^  | 
and  SCR-627,  while  later  refinements  I 
in  microwave  radar  produced  the  | 
SCR-615  and  the  AN/CPS  series  ca-  | 
pable  of  tasks  formerly  requiring  sev-  ^ 
eral  types  of  radars.  I 

Concurrent  with  the  development  | 
and  production  of  these  radars,  suit-  | 
able  associated  IFF  equipment  for  each  | 
application  emerged  to  recognize  and  k  I 
identify  friendly  aircraft.  Within  a  | 
20-month  space,  due  to  all-out  de-  | 
velopment  effort  production  of  new  | 
types  increased  many  times.  | 

Radio  I 

Parallel  to  prewar  radar  develop-  | 
ment,  a  concerted  point  of  Signal  Corps  ^  | 
attack  waS"  the  design  of  new  ground 
radio  equipments  to  provide  conununi-  | 
cations  for  fast,  mobile  offensive  op*  '  ; 
erations.  One  phase  was  the  design 
of  tank  radios  equally  tough  as  the  i 
tanks  themselves  to  withstand  the 
hanunering  of  rough  terrain.  Further¬ 
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PRECISION.  Frequency  accuracy,  stability,  output  and  performance  of  all  equipment  is 
measured  with  close  tolerance.  This  secondary  standard  permits  the  exact  design  of  battle- 
tough  items. 


rently  initiated  prior  to  the  declara¬ 
tion  of  war. 

In  some  cases  the  entire  develop¬ 
ment  was  performed  in  the  Labora¬ 
tories*  screen  rooms  and  workshops 
starting  with  a  breadboard  chassis;  in 
most  cases  direct  development  con¬ 
tracts  were  placed  with  the  coimtry’s 
leading^  radio  concerns.  Using  arms 
performed  service  tests  of  the  products 
in  concert  with  the  Signal  Corps.  Close 
teamwork  between  the  Signal  Corps 
Laboratories  and  manuf..v.iurers  re¬ 
sulted  in  the  production  of  the  SCR- 
284,  299,  300,  499,  506,  511,  536,  585, 
593,  619,  and  many  others  well-lmown 
on  all  battle  fronts. 

Perhaps  the  most  significant  of  sev¬ 
eral  rapid  radio  developments  was  the 
radio  relay  series,  of  which  the  first 
experimental  models  were  shipped  by 
the  Laboratories  to  Africa  in  1942  to 
span  long  distances  from  Algiers  to 
Tunis.  So  successful  for  providing  tele¬ 
type  circuits  across  North  Africa,  the 
experimental  sets  were  called  upon  to 
provide  substantially  the  only  high- 
capacity  circuit  to  the  beachhead  at 
Anzio,  also  spanning  the  Mediterra¬ 
nean  to  Sicily  and  Italy. 

Concurrent  with  the  shipping  of  the 
experimental  sets  to  Africa,  plans  were 
made  for  a  complete  and  finished  sys¬ 
tem  of  radio  relay  networks  for  long 
distance,  rapid  multichannel  voice 
transmission  using  existing  wire  ter¬ 
minal  facilities,  but  with  a  radically 
new  type  of  automatic  radio  relay  sys¬ 
tem.  Resulting  developments  were  the 
AN/TRC-1,  3,  and  4  series  used  by 
U.  S.  First  Anny  for  the  main  multi¬ 
channel  voice  and  teletjrpe  circuits 
from  England  to  the  beachhead  in 


Normandy  from  D-1  to  D-plus-12,  and 
later  to  provide  flexible  communica¬ 
tion  for  the  rapidly  advancing  U.  S. 
Armies  in  France. 

RDF 

While  the  Laboratories  wartime  pro¬ 
gram  in  radio  and  radar  rapidly  ex¬ 
panded,  radio  direction  finding  re¬ 
search  and  development  proceeded  as 
an  accompanying  basic  means  of  prob¬ 
ing  the  disposition  and  activity  of  the 
enemy  through  new  intercept  techni¬ 
ques,  and  as  an  appraiser  of  weather 
phenomena  and  meteorological  condi¬ 
tions.  And  RDF  assumed  another  and 
increasing  role:  guiding  military  forces 
over  unknown  terrain. 

First  and  perhaps  neediest  under¬ 
taking  was  the  development  of  modem 
communications  intercept  and  direction 
finders  to  replace  outmoded  and  vir¬ 
tually  obsolete  apparatus,  a  heritage 
from  the  inter- war  period  of  inade¬ 
quate  military  budgets  and  consequent 
technical  unpreparedness. 

On  a  round-the-clock  schedule  both 
the  Laboratories  and  manufacturers 
under  contract  developed  intercept 
equipment  bridging  enemy  frequencies 
from  100  kilocycles  to  160  megacycles. 
These  new  RDF*s  were  transportable 
aural-null  direction  finders  using 
Adcock  antennas;  automatic  transport¬ 
able  finders  with  instantaneous  indi¬ 
cators  and  man-pack  DF’s  with  loops. 
For  warning  of  interloping  enemy  sig¬ 
nals,  panoramic  receivers  were  de¬ 
veloped  under  contract  to  sweep  wide 
segments  of  the  frequency  spectrum. 
These  intercept  and  other  newly  de¬ 
veloped  devices  probed  enemy  com¬ 
munications,  continually  monitoring 


more  they  had  to  be  tuned  by  oper¬ 
ators  who  couldn’t  take  time  off  from 
the  grim  business  of  getting  the  enemy 
first  to  conduct  the  niceties  of  dial 
twisting. 

These  tank  radios  needed  range  and 
reliability  regardless  of  climate,  igni¬ 
tion  interference,  or  mechanical  roar¬ 
ing  of  motors.  And  there  was  the  all- 
important  question  of  signalling 
method — should  amplitude  modulation, 
long  standard  for  military  use  be 
used?  Or  should  the  relatively  new 
and  tactically  untried  frequency  mo¬ 
dulation  be  put  to  work?  SCEL  pro¬ 
ceeded  to  find  out. 

Through  contracts  with  the  Bell 
Telephone  Laboratories  the  develop¬ 
ment  of  two  identical  tank  radios  was 
begun,  one  using  amplitude  modula¬ 
tion,  the  other  FM.  Concurrently  the 
Signal  Corps  Laboratories  designed 
and  built  two  lightweight,  small  pack 
sets,  one  using  FM,  the  other  AM. 
Then  tests  began. 

Competing  FM  and  AM  models  were 
operated  under  gruelling  conditions 
on  all  sorts  of  terrain,  producing  a 
consistent  pattern  of  results;  FM  led 
by  3  to  2  in  intelligibility  range;  at 
extreme  range  FM  was  4  to  3  out  in 
front.  That  settled  the  question. 

The  Signal  Corps  thereupon  placed 
the  production  of  FM  radios  in  high 
J?ear,  and  the  SCR-508,  510,  538,  and 
610  came  into  being,  first  to  equip  the 
1st,  2nd,  and  3rd  Armored  Divisions, 
being  rapidly  organized  and  trained 
for  combat  overseas,  and  tlien  subse¬ 
quently  for  major  use  throughout  the 
Various  theaters. 

Development  of  "other  new  Signal 
Corps  radio  equipments  was  concur¬ 
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to  rapid)  fast-moving  construction 
and  a  development  contract  was  place(i 
with  the  Bell  Telephone  Laboratories 
for  its  design. 

The  result  was  the  100-mile  spiral, 
four  cable  carrier  system  permitting 
simultaneous  transmission  of  three 
telephone  and  four  teletype  conversa. 
tions  over  a  himdred  or  more  miles 
which  might  separate  rapidly  advanc- 
ing  headquarters.  By  December  o 
1942  systems  were  shipped  to  North 
Africa  after  Louisiana  maneuver  tests 
revealed  a  great  increase  in  construe- 
tion  speed  and  another  important  as¬ 
set — a  big  saving  in  shipping  tonnage 
and  space  compared  to  ponderous 
open-wire  pole  line  systems. 

From  then  on,  these  new  systems 
played  an  increasing  role  in  speeding 
up  our  military  communications.  By 
the  time  General  Patton  broke  loose 
foi  his  spectacular  thrust  into  France, 
another  important  element  had  beer 
added  to  speed  and  increase  the  flexi¬ 
bility  of  spiral  four.  This  new  addi¬ 
tion  was  radio  relay  which  worked 
as  an  integral  part  of  the  spiral  four 
system,  bridging  gaps  in  the  cable,  or 
supplanting  the  cable  entirely  when 
movement  was  so  fast  that  even  this 
rapidly-constructed  cable  proved  too 
slow.  Patton’s  unprecedented  Third 
Army  performance  gave  this  mobile 
signal  system  its  severest  test. 

While  spiral  four  and  radio  relay 
were  being  produced  and  shipped  to 
the  theaters  in  quantity,  further  equip¬ 
ment  development  was  stimulated.  To 
improve  transmission  over  field  wire 
lines,  the  4-wire  repeater  EE-99  and 
the  2- wire.  21 -type  Repeater  EE-8S 


SUBZERO  COLD  ROOM.  In  testing  chamber  capable  of  housing  a  tank,  engineers  make 
adjustments  on  power  unit  prior  to  operation  at  subzero  temperatures. 


and  recording  his  messages. 

Development  of  a  VHF  Fighter  Con¬ 
trol  System  was  supervised  by  the 
Laboratories  to  meet  requirements  of 
the  Air  Forces  Fighter  Command  and 
to  net  with  the  existing  British  VHF 
system  for  coordinated  Allied  action. 
Put  to  production  in  a  remarkably 
short  time  and  involving  a  hundred 
million  dollars,  it  later  became  the 
nerve  system  backbone  of  the  AAF 
Fighter  Command  and  used  in  all 
theaters. 

Two  other  phases  of  RDF  develop¬ 
ment  became  extremely  important: 
radio  beacons,  homing  devices,  navi¬ 
gational  radio  aids,  and  Sferics.  Radio 
beacons  were  devised  to  permit  Ar¬ 
mored  Force  imits  to  home  on  head¬ 
quarters  with  ordinary  receiving  equip¬ 
ment,  while  homing  devices  were 
evolved  to  guide  foot  soldiers  to  their 
radio  source.  Navigational  radio  aids 
had  a  similar  function:  to  coordinate' 
mechanized  movements  despite  highly 
fluid  tactical  situations. 

The  Laboratories  have  been  likewise 
closely  tied  to  Sferics  research,  the 
long  range  positioning  of  thunder 
storms.  Using  highly  sensitive  static 
direction  finders  with  instantaneou.*^ 
cathode  ray  bearing  indication,  these 
equipments  were  and  are  widely  used 
in  storm-frequented  middle-Atlanti'^ 
Mediterranean,  Caribbean  and  Pacific 
areas.  Of  the  Sferics  equipment  prob¬ 
ably  the  most  familiar  is  AN-GRD-1. 
which  proved  of  inestimable  value  ir 
charting  the  paths  of  thunderstorms 
supplementing  and  extending  the  range 
of  weather  data  obtained  by  othei- 
means. 


Wire 

At  the  same  time  radio  and  radar 
were  pushed  to  the  hilt,  development 
in  concert  with  major  manufacturers 
was  pursued  into  wire  equipment 
which,  working  hand-in-glove  with 
radio  was  later  to  form  the  vast  flex¬ 
ible  network  of  army  communications. 

Well  before  hostilities  it  was  recog¬ 
nized  that  the  greatly  increased  mobile 
ity  of  modern  war  required  a  wire 
system  which  would  keep  pace  with 
the  rapidly  advancing  armored  an 
motorized  units.  Existing  pole  line  and 
cable  systems  developed  for  peace¬ 
time  installation  obviously  couldn’t 
cope  with  the  increased  speed  of  move¬ 
ment  of  division,  corps  and  army  head¬ 
quarters.  A  high-speed  military  wire 
system  was  needed. 

Accordinglv.  in  e^irlv  1941.  the  Signal 
Corps,  British  Liaison  Officers  and 
Bell  Laboratories  engineers  visualized 
a  completely  new  type  of  system  suite 


'Syndicated  newspaper  writer 
and  an  editor  of  Time  magazine, 
Harold  B.  Churchill  was  also 
active  in  signal  radio  communi¬ 
cations  research  before  the  war. 
Commissioned  in  the  Signal 
Corps  in  1942,  he  was  in  charge 
of  instruction  literature  on 
Radio,  Wire,  Power  and  other 
fields  at  the  Signal  Corps  Lab¬ 
oratories,  and  later  with  the 
Radio  Division,  Signal  Corps 
Publications  Agency.  He  is  now 
Chief  of  the  Technical  Infor¬ 
mation  Staff,  SCEL. 
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A  magnetron  tube  is  spot  welded. 
One  of  the  delicate  operations  per¬ 
formed  by  Lab  men. 


Components  of  signal  equipment  are 
<ub{ected  to  intensive  microscopic 


examination. 


vere  delivered  to  the  field.  Likewise 
Telephone  TP-9,  an  instrument  pro¬ 
viding  amplification  in  both  directions 
mder  control  of  a  push-to-talk  but- 
on,  proving  invaluable  for  long  point - 
0 -point  circuits  by  doubling  the  range 
itherwise  obtained  by  a  conventional 
elephone  set. 

Other  notable  developments  were  the 
.'/ire  dispenser  in  which  wire  coiled 
n  solenoidal  form  could  be  laid  a' 
ipceds  up  to  100  miles  per  hour  or, 
pvolving  no  rotating  parts,  could  b^ 
aid  by  carrying  on  a  man’s  back. 
Tom  a  moving  jeep,  low-flying  plane 
jt  shot  out  of  bazookas.  Also  de 
/eloped  were  Teletypewriter  Sets  EE- 
7  and  EE-98,  and  Telegraph  Cen¬ 
tral  Office  Set  TC-3.  Just  how  widely 
these  were  used  can  be  Gauged  by  pro¬ 
duction  figures:  six  thousand  TC-3 
central  office  sets  and  forty-odd  thous¬ 
and  EE-97’s  and  98’s. 

When  the  Japanese  overran  rubber 
producing  areas  of  the  Far  East  they 
not  only  choked  off  the  prime  source 
latex  supply  for  military  tire  produc¬ 
tion  but  throttled  the  flow  for  all-im¬ 
portant  wire  and  cable  insulation. 

All  this  came  at  a  critical  point 
when  field  requirements  for  rubber¬ 
using  Wire  W-llO-B  were  alone  top¬ 
ping  150,000  miles  per  month  and  en¬ 
gaging  a  major  portion  of  the  wire- 
making  capacity  of  the  country.  Here 
again  a  major  effort  was  required 
by  wire  and  cable  producers  to  con¬ 
vert  rubber-using  cable  to  synthetic 
substitutes.  So  closely  coordinated 
were  producers  and  our  military  lab¬ 
oratories  that  often  alternate  materials 
were  tested  and  results  submitted  t' 
manufacturers  within  48  hours  after 
samples  were  produced. 

What  first  looked  like  a  production 
catastrophe  turned  into  a  series  o^' 
technical  advances.  New  and  superior 
synthetics  produced  Wire  WD-1  with 
a  third  the  weight  of  W-llO-B  and  a 
25%  greater  talking  range.  W-130-A 
and  C  came  into  being.  Despite  speci¬ 
fication  changes  forced  by  the  rubber 
shortage,  production  of  field  wire  was 
increased  to  185,000  miles  per  month. 

Meterology  ^ 

While  everyone  talked  about  the 
weather  in  1940,  Signal  Corps  engin¬ 
eers  hastened  to  do  something  about 
meteorological  equipment,  some  of 
which  had  been  used  since  the  close  of 


World  War  I,  and  none  of  which 
was  suitable  for  World  War  II — due 
largely  to  pitifully  small  Army  meteor¬ 
ological  appropriations  of  1937  to  1940. 

Large  demands  from  all  military 
sources  just  prior  to  U.  S.  entrance 
into  hostilities  stemmed  from  antici¬ 
pated  weather  data  needs  for  opera¬ 
tions  forecasts,  future  bombing  mis¬ 
sions,  harbor  defenses.  Chemical  War¬ 
fare,  Infantry,  Armored  Force,  Artil¬ 
lery,  and  other  operations;  and  for 
the  spreading  network  of  weather  sta¬ 
tions  needed  for  expanding  global  war. 
To  meet  these  needs,  the  experienced 
facilities  of  only  one  company  were 
initially  available. 

While  the  first  production  was 
rolling,  SCEL  began  a  concerted 
development  program  of  modem  mete¬ 
orological  equipment  to  produce  effici¬ 
ently  performing  and  up-to-date  radio¬ 
sondes,  plotting  devices,  aerographs, 
and  wind,  automatic  siirface  obser¬ 
vation,  pressure  measuring,  ceiling 
light  projector  equipments,  and  others. 
Concurrently  with  the  production  of 
these  newly-designed  devices,  a  train¬ 
ing  program  was  organized  and  con¬ 
ducted  at  the  Signal  Corps -Labora¬ 
tories  to  instruct  Army  personnel  in 
their  operation  and  maintenance. 

Simultaneously  the  design,  range 
and  accuracy  of  radiosonde  transmit¬ 
ters  and  receivers  was  improved.  Par¬ 
ticularly,  airborne  radiosondes  were 
made  lighter  and  smaller,  and  develop¬ 
ment  pressed  to  400,  and  later  to  1725 
megacycles.  Radio  Set  SCR-658,  op¬ 
erating  on  400  mes,  was  first  placed 
in  production  in  the  war’s  approxi¬ 
mate  midpoint  and  used  by  AAF  for 
both  B-29  raids  upon  Japan  and  for 
world-wide  ATC  operations.  It  was  in 
addition  employed  by  the  Field  Artil¬ 
lery  for  ballistic  correction  of  artil¬ 
lery  fire. 

Production  shortages  however  soon 
harassed  meteorological  production 
lines  which  by  dint  of  great  industrial 
accomplishments  had  been  expanded 
many  times.  Critical  latex  shortages 
for  radiosonde  balloons  for  instance 
cut  sharply  into  delivery  of  the  de¬ 
mand  from  all  services,  which  was 
climbing  to  500,000  imits  a  year.  A 
concentrated  effort  to  develop  substi¬ 
tutes  produced  neoprene  substitutions 
which  actually  gave  superior  perform¬ 
ance  to  the  long  accepted  latex.  Hy¬ 


drogen,  used  to  inflate  these  balloons, 
v/as  another  problem:  commercial  130- 
lb.  high-pressure  cylinders  which 
weather  stations  exhausted  at  the  rate 
of  three  a  day,  set  up  a  major  trans¬ 
portation  log- jam,  broken  by  the  de¬ 
velopment  of  portable  low-pressure 
hydrogen  generators. 

Additional  meteorological  needs  are 
being  answered  by  the  development  of 
instruments  launched  from  aircraft  to 
explore  the  atmosphere  below  the 
plane,  providing  both  meteorological 
sounding  and  data  on  the  ceiling  over 
a  field  prior  to  landing.  Others  in¬ 
stalled  in  aircraft  recorded  meteoro¬ 
logical  parameters  during  ascent  or 
descent;  one  model  providing  data  dur¬ 
ing  ascent,  descent  and  over  the  flight 
path  for  a  period  of  twelve  hours, 
later  the  basis  of  establishment  of  Air 
Weather  Reconnaissance  Squadrons  by 
AAF.  Further  meteorological  equip¬ 
ment  developments  were  Aerograph 
AN/AMQ-2,  a  primary  standard  for 
temperature  and  humidity  measure¬ 
ment  from  high-speed  aircraft,  Psy- 
chrometer  ML;-313/AM;  Strut  ther¬ 
mometer  ML-353/AM;  and  the  AN/ 
AMQ-1,  AN/FMG-2,  AN/GMQ-1  and 
others. 

Other  developments  widely  known 
in  the  meteorological  field  were  trans¬ 
portable  mobile  weather  stations  ex¬ 
tending  the  main  weather  network, 
permitting  the  establishment  of  fore¬ 
casting  and  flight  control  stations 
within  24  to  48  hours  after  the  initial 
landings  in  many  operations  during’ 
the  war. 

In  addition  was  the  experimental 
design  of  two  types  of  automatic  wea¬ 
ther  stations,  furnishing  meteorological 
measurements  over  extended  intervals 
of  unattended  operation.  One  type  was 
designed  to  be  dropped  from  an  air¬ 
craft  behind  enemy  lines  or  over  ocean 
areas,  serving  as  a  radio  weather  bea¬ 
con  over  a  period  of  a  week  for  re¬ 
connaissance  planes  flying  over  the 
area;  another,  intended  for  isolated 
regions,  for  instance  the  Arctic  and  re¬ 
mote  islands — an  unmanned  robot  wea¬ 
ther  station  in  itself. 

(Part  II,  in  the  March- April  issue  of 
SIGNALS,  will  examine  further  fields, 
and  the  Signal  Corps*  present  program 
of  concerted,  long-range  research.) 
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Beam  Telegraphy 


Keeping  pace  with  post-war 
technology  and  putting  elec¬ 
tronic  wings  on  telegrams.  West¬ 
ern  Union  plans  to  establish 
ultra-high-frequency  radio  sys¬ 
tems  between  the  major  cities  in 
the  United  States  during  the  next 
seven  years.  These  radio  .systems, 
over  which  telegrams  are  to  be 
transmitted,  ultimately  may  re¬ 
place  the  trunk  pole  lines  with 
their  hundreds  of  thousands  of 
miles  of  wire  in  the  present  tele¬ 
graph  network. 

Western  Union  assisted  in  the 
construction  of  an  experimental 
radio-relay  circuit  between  New 
York  and  Philadelphia  in  the 
Spring  of  1945  in  cooperation 
with  the  Radio  Corporation  of 
America,  and  with  the  approval 
of  the  Federal  Communications 
Commission,  This  venture  was 
successful  and  proved  conclu¬ 
sively  that  radio-relay  telegraph 
transmission,  which  we  like  to 
call  Radio  Beam  Telegraphy,  is 
both  feasible  and  economical. 
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jhannel  less  subject  to  inter- 
erence  effects  because  of  the 
rjVI-noise  improvement,  and  it 
also  eliminates  telegraphic  distor- 
:ion  formerly  caused  by  attenua- 
ion  variations  in  the  lines.  By 
telegraph  carrier  methods, 
he  quality  of  signal  transmission 
las  been  improved  to  the  point 


Radio  and  W.  U. 

In  1920,  Western  Union  began 
investigations  leading  to  the  pos¬ 
sible  commercial  use  of  radio  in 
the  handling  of  telegrams.  Not¬ 
withstanding  rapid  developments, 
the  domestic  telegraph  industry 
has  never  made  commercial  use 
of  radio  transmission,  except  for 
emergency  purposes  when  wire 
lines  were  interrupted. 

This  policy  was  maintained 
until  1940,  because  no  radio 
system  had  been  visualized  which 
could  compare  with  a  pair  of  cop¬ 
per  wires  between  two  points  on 
an  overland  route.  Radio  trans¬ 
mission  was  considered  most  use¬ 
ful  for  broadcast  dissemination, 
for  mobile  services,  and  for  inter¬ 
continental  communication. 

While  ultra-short-wave  de¬ 
velopments  in  the  early  1940*s 
seemed  most  promising,  prior  to 
that  time  it  could  not  be  said  that 
radio  was  as  economical  as  a  wire 
line  or  that  it  could  provide  the 
necessary  degree  of  circuit  sta¬ 
bility  and  continuity  of  operation. 

Another  factor  in  this  situation 
was  the  frequency  shortage  which 
existed.  The  number  of  channels 
which  would  be  required  to 
transmit  the  inter-city  trunk  load 
of  Western  Union  (950,000,000 
messages  annually)  would  be 
quite  impossible  to  secure  by  al¬ 
location  from  the  Federal  Com¬ 
munications  Commission  because 
of  the  demands  of  many  other 
necessary  services,  for  some  of 
which  the  use  of  radio  is  un¬ 
avoidable. 

In  1945  the  situation  was  very 
different.  At  that  time,  as  a  re¬ 
sult  of  more  than  four  years  of 
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been  improved  to  the  point 

Inhere  it  is  possible  to  transmit 
over  circuits  several  thousand 
miki  in  length  without  using  re¬ 
generative  telegraph  repeaters  at 
the  points  of  interconnection. 

Channel  Division 

Figure  1  shows  the  method 
jsed  for  dividing  voice  bands, 
;imilar  in  frequency  response  to 
i  telephone  circuit,  into  telegraph 
larrier  channels.  Anv  voic.:  band 
nay  be  •filled  with  a  choice  of 
hree  different  types  of  telegraph 
■airier  channels,  or  it  may  be 
ised  for  Telefax  service,  or  as  a 
elephone  circuit.  The  teleprinter 
channels  are  spaced  150  cycles 
and  make  use  of  center  frequen¬ 
cies  ranging  from  525  cycles  to 
1575  cycles  in  the  basic  group. 
A.  similar  group  is  translated  to  a 
higher  position  within  the  voice 
band  by  heterodyning  the  group 
against  a  frequency  of  3600 
|cycles.  This  avoids  the  design  of 
[additional  equipment.  All  of  these 
narrow  carrier  channels  are  de¬ 
viated  plus  and  minus  35  cycles 
by  the  telegraphic  signals.  Six¬ 
teen  independent  teleprinter  sys¬ 
tems  can  be  operated  in  a  single 
voice  band. 

Eight  Multiplex  or  Varioplex 
circuits  may  be  obtained  from 
one  voice  band.  These  wide  car¬ 
rier  channels  are  spaced  300 
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cycles  and  make  use  of  center 
frequencies  ranging  from  750 
cycles  to  2850  cycles,  which  are 
deviated  plus  and  minus  70 
cycles.  These  channels  are  also 
used  for  high-speed  ticker  inter¬ 
connection. 

Four  channels  suitable  for  in¬ 
terconnection  of  business  ma¬ 
chines  may  be  obtained  from  a 
voice  band.  These  channels  will 
be  spaced  650  cycles  apart  and 
the  center  frequencies  will  be 
950,  1600,  2250,  and  2900  cycles. 

The  facsimile  and  telephone 
circuits  require  an  entire  voice 
band,  or  approximately  2600 
cycles  of  spectrum. 
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New  York  antenna  installation. 

intensive .  war  research,  it  became 
apparent  that  the  application  of 
super-high-frequency  radio  to 
telegraph  transmission  was  not 
only  feasible,  but  very  practical. 
The  progress  made  by  hundreds 
of  scientists  working  on  radar 
and  communication  systems,  the 
perfection  of  micro-wave  tech¬ 
niques  including  wave  guides  and 
cavities,  the  development  of  new 
tubes  such  as  the  resonant  cavity 
magnetron  and  the  Klystron,  and 
contributory  effort  in  allied  fields, 
all  gave  tremendous  impetus  to 
the  new  art.  This  new  era  is 
characterized  by  a  change  in 
terminology — the  “old  timer” 
feels  himself  lost  in  a  sea  of  un¬ 
familiar  expressions  and  nick¬ 
names  for  new  devices. 

The  Microwaves 

Today,  the  useful  radio  fre¬ 
quencies  have  been  pushed  higher 
by  a  factor  of  100,  and  a  fre¬ 
quency  of  30,000  megacycles  can 


engineer  with  almost  complete 
knowledge  of  behavior.  At  such 
a  frequency  the  wavelength  is 
only  1  centimeter,  which  ap¬ 
proaches  that  of  infra-red  radia¬ 
tions.  Micro-waves  are  ordinary 
radio  waves,  except  for  the  ex¬ 
treme  shortness  of  wavelength, 
and  are  the  same  kind  of  vibra¬ 
tions  as  those  of  light.  Therefore, 
it  is  possible  to  work  with  micro- 
waves  in  the  same  manner  as 
with  light,  if  proper  dimensional 
allowances  are  made.  There  are 
no  discontinuities  to  be  expected* 
insofar  as  the  equipment  is  con¬ 
cerned  as  the  wavelength  is 
shortened. 

It  may  not  be  obvious  that  the 
small  size  of  the  wave  is  such  a 
valuable  asset,  but  it  is  this  prop¬ 
erty  which  permits  the  use  of 
highly  directive  antennas,  some 
of  which  make  use  of  wave  guides 
and  horns,  dipoles  and  parabolic 
reflectors.  By  combining  the 
known  techniques,  a  microwave 
beam  of  almost  any  desired  shape 
and  sharpness  may  be  generated 
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where  a  similar  antenna  is  used 
to  gather  energy  from  only  one 
direction. 

This  ability  to  concentrate 
energy  results  in  tremendous 
saving  of  power.  For  instance 
with  antennas  only  four  feet  in 
diameter,  a  power  gain  of  30 
decibels  may  be  realized,  and  1 
watt  will  be  as  effective  as  1000 
kilowatts  in  a  non-directional 
system.  Such  high  directivity  is 
also  useful  in  preventing  inter¬ 
ference.  Furthermore,  the  same 
frequency  can  be  utilized  for 
transmission  or  reception  as  many 
as  eight  times  at  one  location,  or 
once  for  eyery  45°  of  azimuth 
angle.  The  perfection  of  a  wave 
guide  of  special  configuration, 
which  is  known  as  a  radio  fre¬ 
quency  hybrid,  permits  the  use 
of  a  single  antenna  for  both  trans¬ 
mission  and  reception  if  the  fre¬ 
quency  separation  is  in  the  order 
of  100  megacycles,  or  even  on  the 
same  frequency  if  the  application 
does  not  require  too  high  an  am¬ 
plification  in  the  receiver.  And 
if  it  is  desired  to  direct  transmis¬ 
sion  to  a  moving  object,  a  ship  or 
an  aircraft,  this  can  be  done  with 
great  facility,  at  the  same  time 
insuring  a  relative  secrecy  in  the 
transmission. 

Another  property  of  micro- 
waves  is  that  they  are  propagated 
in  the  troposphere  in  accordance 
with  optical  laws.  They  pene¬ 
trate  into,  and  perhaps  through, 
the  ionosphere  and  are  not  re¬ 
flected  by  it.  Hence,  microwaves 
are  not  useful  for  long-distance 
transmission,  and  in  this  par¬ 
ticular  they  differ  from  ordinary 
short  waves.  Because  microwave 
transmission  does  not  depend 
upon  reflection  from  the  iono¬ 
sphere,  variations  in  the  ionic 
density  of  the  various  layers  of 
this  medium  have  no  effect  upon 
transmission.  It  is  not  necessary 
to  choose  different  frequencies 
for  day  or  night  operation,  or  for 
some  particular  distance. 

Microwaves  are  free  from  the 
devastating  effects  of  sun  spots 
and  are  divorced  from  such  a 
fickle  medium  as  the  ionosphere. 
Ample  proof  of  this  fortunate  cir¬ 
cumstance  was  obtained  recently 
when  a  severe  disturbance  of 
short-wave  radio  and  grounded 
wire  communication  resulted 
from  unusual  sun-spot  activity, 
while  the  microwave  system  con¬ 
tinued  to  function  normally. 

The  Shortest  Distance 
Microwaves  travel  in 


straight 


lines,  except  for  some  bending 
due  to  atmospheric  density  ef¬ 
fects.  Therefore,  these  waves  do 
not  follow  the  curvature  of  the 
earth,  but  disappear  into  space 
where  they  create  no  harmful  in¬ 
terference.  At  first,  this  might 
seem  to  be  a  disadvantage,  since 
the  distance  range  is  limited  to 
relatively  short  distances,  but  the 
ability  to  use  the  same  frequency 
assignment  again  and  again  in 
a^eas  separated  by  approxi¬ 
mately  a  hundred  miles  is  a 
most  fortunate  circumstance. 

Another  inducement  is  the 
enormous  size  of  the  micro-wave 
spectrum  available  for  exploita¬ 
tion.  We  now  have  more  than 
100  times  the  frequency  band 
width  previously  available,  and 
therefore  it  is  possible  to  consider 
the  assignment  of  a  reasonably 
large  signalling  spectrum  to  each 
radio  channel.  If  properly  allo¬ 
cated,  the  necessarily  large  num¬ 
ber  of  telegraph  channels  can  be 
provided,  and  the  door  is  opened 
to  the  development  of  wide  band 
systems  which  are  economically 
attractive  as  compared  to  a  wire 
line,  or  a  coaxial  cable  with  re¬ 
peaters.  Radio  relaying  holds 
great  promise  as  a  means  of  net¬ 
work  broadcasting  of  television 
programs. 

At  micro-wave  frequencies,  at¬ 
mospherics  do  not  exist,  and  any 
radio  interference  must  come 
from  a  local  and  not  a  distant 
source.  A  very  simple  portable 
direction  finder  is  aU  that  is  re¬ 
quired  to  discover  the  location  of 
an  interfering  signal. 

There  are  several  additional 
advantages  of  a  micro-wave  relay 
system  as  compared  to  a  wire 
line.  The  initial  cost  and  the 
annual  expense  of  operation  are 
believed  to  be  less,  if  a  large 
number  of  telegraph  channels 
are  derived  from  the  radio 
system.  The  quality  of  transmis¬ 
sion  is  improved.  Very  little  time 
is  required  to  install  new  equip¬ 
ment,  or  relocate  an  existing 
system,  and  if  a  change  in  plan 
is  necessary,  most  of  the  equip¬ 
ment  is  salvageable.  Maintenance 
operations  are  concentrated  at  a 
few  relay  points  instead  of  being 
distributed  along  the  line.  The 
loss  of  time  due  to  physical  dam¬ 
age  to  the  equipment  resulting 
from  storms  will  undoubtedly  be 
less.  Construction  difficulties  over 
bodies  of  water,  mountains, 
deserts,  and  in  jungles  are  re¬ 
duced.  And  finally,  there  is  a 


tremendous  reserve  of  circuit  ca¬ 
pacity,  which  can  accommodate 
new  services  because  of  the 
cheapness  of  band  width,  and 
which  can  provide  for  100%  al¬ 
ternate  route  or  fallback  protec¬ 
tion  in  the  event  that  a  direct 
circuit  between  two  cities  is  in¬ 
terrupted. 

Equipment 

For  the  first  phase  of  experi¬ 
mental  operation,  existing  types 
of  wire  line  voice-band  transla¬ 
tion  equipment  and  carrier  ter¬ 
minals  will  be  utilized  to  transmit 
commercial  telegrams.  The  Type 
G  voice-band  translation  equip¬ 
ment  rearranged  for  4-wire  oper¬ 
ation,  and  thus  supplying  eight 
voice  bands,  will  be  manufac¬ 
tured  by  the  Federal  Telephone 
&  Radio  Corporation.  The  tele¬ 
graph  channel  terminals  will  be 
manufactured  by  the  Philco  Cor¬ 
poration.  Western  Union  specifi¬ 
cations  are  being  followed  by 
these  two  firms  in  the  production 
of  the  equipment. 

Western  Union  engineers  have 
undertaken  the  development  and 
design  of  new  voice-band  transla¬ 
tion  equipment  which  is  neces¬ 
sary  to  adapt  radio  operation  to 
telegraph  us^ge.  This  work  is 
progressing  in  the  Western  Union 
laboratories  at  the  present  time 
and  only  a  general  description  is 
included  here.  Figure  2  is  a  block 
diagram  of  the  modulator  and 
tuner  arrangement  to  be  em¬ 
ployed  to  derive  32  voice  bands 
from  each  radio  circuit.  Each 
voice  band  may  be  used  for 
telegraphy  in  both  directions 
simultaneously. 

Western  Union  engineers  have 
also  been  responsible  for  the  de¬ 
sign  of  steel  towers  which  will 
be  used  at  all  of  the  relay  points; 
for  the  buildings  which  will  be 
used  at  each  of  the  relay  stations 
and  at  some  of  the  terminals;  and 
for  the  design  of  the  emergency 
power  equipment  which  will  be 
used  at  relay  stations. 

The  Plant  Department  has  pre¬ 
pared  trial  profiles  from  which 
the  station  sites  were  located. 
This  group  has  also  arranged  for 
the  leasing  of  space  in  high  city 
buildings  suitable  for  the  instal¬ 
lation  of  the  terminal  radio 
equipment,  and  for  the  purchase 
of  land  upon  which  the  repeater 
stations  are  being  built.  The 
Plant  Department  is  also  respon¬ 
sible  for  construction  activities. 
The  Plant  Engineer  has  contrib¬ 


uted  to  the  overall  planning,  espe¬ 
cially  in  the  preparation  of  cost 
estimates. 

The  Traffic  Department  has 
been  responsible  for  the  assign¬ 
ment  of  the  carrier  circuits  which 
will  be  derived  from  the  various 
radio  systems.  This  department 
also  selects  the  number  of  tele¬ 
printer  channels,  the  number  of 
Multiplex  channels,  and  the  num¬ 
ber  of  Telefax  channels  which 
will  be  operated  between  any 
two  functional  offices.  Not  all  of 
the  available  telegraph  channels 
will  be  permanently  assigned — 
at  least  50%  will  be  held  in  re¬ 
serve  for  emergencies,  and  to 
provide  alternate  routes  in  the 
event  of  a  circuit  interruption. 

Frequencies 

The  Federal  Communications 
Commission  has  allocated  a  num¬ 
ber  of  frequencies  ranging  from 
1760  me.  to  30,000  me.  for  radio 
relay  use.  Western  Union  has  ac¬ 
complished  most  of  its  transmis¬ 
sion  in  the  4,000  me.  band,  but 
simultaneous  propagation  tests 
have  been  carried  out  in  the 
2,000,  4,000,  6,000  and  9,000  me. 
bands. 

The  radio  equipment  has  been 
developed  by  the  Victor  Division 
of  the  Radio  Corporation  of 
America,  at  Camden,  N.  J.,  with 
Western  Union  engineers  cooper¬ 
ating  during  the  past  year  of  joint 
experiments  by  offering  sugges¬ 
tions,  by  outlining  requirements, 
in  overall  testing,  and  in  provid¬ 
ing  suitable  arrangements  at  the 
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Is  at  Bordentown,  N.  J. 
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terminals,  including  carrier  cir¬ 
cuits,  housing  and  power. 


Modulation 


One  of  the  most  important  de¬ 
cisions  to  be  made  in  designing  a 
radio  relay  system  suitable  for 
telegraphy  is  the  choice  of  a 
modulation  method.-.  In  the  RCA 
equipment,  frequency  modula¬ 
tion  has  been  selected,  as  this 
type  of  modulation  meets  the  re¬ 
quirements  of  a  broad-band  sys¬ 
tem  much  better  than  amplitude 
modulation.  However,  in  the 
Thompson  system  of  frequency 
modulation,  not  only  is  the  final 
radio  frequency  carrier  frequency 
modulated,  but  a  sub-carrier  is 
employed,  and  this  sub-carrier  is 
also  frequency  modulated,  as  will 
be  explained  below. 

The  final  radio  frequency  car¬ 
rier,  located  in  the  center  of  the 
assigned  frequency  band  of  the 
station,  will  be  simultaneously 
frequency  modulated  by  two 
groups  of  input  signals.  TTie  first 
group  is  comprised  of  a  1-mega- 
cycle  sub-carrier  and  its  associ¬ 
ated  side-band.  The  peak  ampli¬ 
tude  is  adjusted  so  that  a  2-mega- 
cycle  deviation  is  produced  in  the 
output  frequency.  The  1-mega¬ 
cycle  sub-carrier  is  frequency 
modulated  by  the  output  of  the 
Western  Union  voice-band  trans¬ 
lation  equipment  and  has  an 
average  deviation  of  200  kilo¬ 
cycles,  with  an  occasional  peak 
deviation  of  400  kilocycles.  This 
group  of  input  frequencies  has 
been  termed  the  signalling  chan¬ 
nel,  and  it  is  available  only  at 
the  terminals  of  the  system. 

The  method  adopted  for  sub¬ 
dividing  the  signalling  channel 
into  usable  voice  bands  is  the 
same  as  the  one  employed  for 
wire  line  operation,  except  that  it 
will  be  a  much  larger  system,  and 
supplies  32  voice  bands,  each  500 
cycles  to  3,100  cycles  wide.  This 
requires  a  frequency  spectrum 
extending  from  500  cycles  to 
150,000  cycles.  As  in  the  case  of 
wire  line  operation,  any  one  of 
the  voice  bands  may  be  utilized 
as  a  telephone  or  facsimile  cir¬ 
cuit,  or  further  sub-divided  into 
the  various  types  of  telegraph 
carrier  channels. 


The  second  group  of  input  sig¬ 
nals  corresponds  to  those  fre¬ 
quencies  comprising  service  mod- 
iilations,  which  will  consist  of 
a  telephone  channel  for  tech¬ 
nical  conversations  between 
terminals  and  the  relay  stations. 


The  telephone  channel  may  be 
used  to  transmit  certain  test-tone 
frequencies  which  will  be  used 
to  indicate  conditions  of  operation 
and  for  a  remote  monitoring 
method.  The  peak  amplitude  of 
service  modulation  will  produce 
a  100-kilocycle  deviation  of  the 
final  radio  carrier.  The  service 
channel  is  available  at  all  sta¬ 
tions,  and  can  be  used  without 
interference  to  the  signalling 
channel. 

The  radio  system  has  been  de¬ 
signed  to  give  a  normal  signal-to- 
noise  ratio  of  50  db.  in  each  of 
the  derived  voice  bands,  con¬ 
sideration  having  been  given  to 
the  possible  employment  of  the 
various  types  of  telegraph  service 


Terminal  set  at  Manhattan  station. 


in  any  combination.  Actually, 
experimental  results  have  been 
superior  to  the  design  value.  In 
a  frequency-modulated  system, 
the  signal-to-noise  ratio  depends 
upon  such  factors  as  the  devia¬ 
tion,  the  band  width  of  the  re¬ 
ceiver  and  its  internal  noise,  and 
the  amplitude  of  the  signal  at  the 
receiver  input,  the  latter  being 
affected  by  the  transmitter  power, 
the  net  gain  of  the  transmitting 
and  receiving  antennas  including 
connections  thereto,  and  the  at¬ 
tenuation  and  fading  character¬ 
istics  of  the  propagation  path. 
Experimental  results  on  the  New 
York-Philadelphia  system  indi¬ 
cate  that  the  required  signal-to- 
noise  ratio  can  be  obtained  with 
a  transmitter  power  of  50  milli¬ 
watts.  The  signalling  channel  is 
pre-emphasized,  with  correspond¬ 
ing  correction  applied  at  the  re¬ 
ceiver,  to  insure  that  the  noise  is 
equally  divided  between  the  de¬ 
rived  voice  bands. 


RCA  System 

The  channel  band  width  of  the 
RCA  system  is  of  interest.  When 
the  frequency  modulated  sub¬ 
carrier  is  applied  to  the  final 
radio-frequency  carrier  as  a  fre* 
quency  modulation,  the  result  is 
a  number  of  upper  and  lowei- 
side-bands  spaced  1  me.  apart, 
and  a  multitude  of  smaller  side¬ 
bands  which  lie  on  either  side  of 
the  principal  side-b^ds.  It  b 
necessary  to  receive  only  the  first 
and  second  order  side-band 
groups  on  either  side  of  the  final 
carrier,  the  amplitude  of  the  third 
and  higher  order  side--bands 
being  important  only  in  consider¬ 
ing  adjacent  channel  interference. 
Therefore,  a  channel  band  width 
of  6  megacycles  should  be  al¬ 
lowed  for  each  transmitted  car¬ 
rier  with  its  essential  modulation 
to  protect  the  adjacent  channels, 
although  only  a  four-megacycle 
receiver  band  width  is  required. 

Only  a  few  assigned  frequency 
channels  will  serve  a  large  area, 
because  they  can  be  used  repeat¬ 
edly.  It  is  believed  that  eight 
frequency  groups  will  provide 
one  radio  beam  telegraph  system 
between  each  of  the  larger  cities 
of  the  United  States.  As  to  which 
frequency  band  will  be  most  de¬ 
pendable,  the  results  of  further 
experiments  ^ust  be  awaited. 

It  was  anticipated  that,  in  a 
micro-wave  system,  the  received 
signal  would  be  subject  to  certain 
variations.  At  a  wave-length  of 
less  than  1  cm.,  the  frequency  is 
high  Enough  for  molecular  phe¬ 
nomena  to  be  an  influence. 
Selective  absorption  of  energy  by 
the  oxygen  and  water  vapor  in 
the  atmosphere  produces  an  at¬ 
tenuation,  but  at  a  wave-length 
longer  than  1  cm.,  this  is  a  minor 
effect,  the  average  attenuation 
being  in  the  order  of  0.05  db.  per 
mile.  During  a  rainstorm,  there 
is  another  type  of  absorption,  de¬ 
pending  upon  the  wave-length  of 
operation  and  the  density  of  rain¬ 
fall,  but  in  this  effect,  for  a  wave¬ 
length  greater  than  5  cm.,  is  not 
vpry  serious.  Furthermore,  a 
heavy  rain  usually  occurs  over  a 
distance  of  only  a  few  miles  at 
one  time.  At  1  cm.,  a  heavy  rain¬ 
fall  can  produce  an  attenuation 
as  high  as  35  db.  per  mile. 


Micro-wave  Diversity 

In  the  latter  part  of  June  1945, 
a  much  more  serious  effect  was 
first  observed.  On  a  still  night, 
between  the  hours  of  midnight 
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I  and  dawn,  and  especially  during 
the  periods  of  high  humidity, 
signal  fading  became  severe.  In¬ 
creased  transmitter  power  was 
found  ineffective  in  keeping  the 
signal  above  the  minimum  re¬ 
quired  value.  It  was  soon  dis¬ 
covered  that  the  receiving  an¬ 
tenna  was  located  in  a  local  field 
of  complex  nature,  and  that  the 
signal  in  another  antenna  placed 
about  30  feet  lower  than  the  first 
v^ould  be  strong  when  the  signal 
in  the  higher  antenna  was  weak. 
Therefore,  vertical  diversity  re¬ 
ception  was  indicated,  and  will 
be  employed  on  the  next  equip¬ 
ment  installed,  thus  limiting  total 
fading  to  approximately  15  db. 
per  section. 

At  the  terminal  receiver,  two 
intermediate  frequency  amplifiers 
are  employed,  both  with  limiters 
and  discriminators.  The  1-mega- 
cycle  subcarrier  is  re-established 
at  the  output  of  the  first  amplifier- 
discriminator  combination,  fed 
into  the  second,  limited,  detected, 
and  after  amplification,  is  con¬ 
nected  to  the  voice-band  transla¬ 
tion  equipment.  Thus,  in  the 
terminal  equipments,  distortion  is 
held  to  a  very  low  value. 

At  the  repeater  stations,  a  dif¬ 
ferent  method  is  followed;  only 
one  intermediate  frequency  am¬ 
plifier  is  employed.  The  output 
of  this  amplifier-discriminator 
combination  is,  of  course,  the  1- 
megacycle  sub-carrier,  and  this 
sub-carrier  is  connected  to  the 
input  of  the  forwarding  trans¬ 
mitter  directly,  instead  of  being 
demodulated.  The  measured 
overall  distortion  of  such  a  re¬ 
peater  is  extremely  low.  Until 
the  factory-produced  equipment 
is  installed  and  tested  the  exact 
distortion  values  will  not  be 
available,  but  it  is  believed  that 
the  overall  distortion  on  a  300- 
mile  system  can  be  held  to  less 
than  a  tenth  of  one  per  cent. 

Repeater  Stations 

The  layout  of  the  repeater  sec¬ 
tions  presents  an  interesting 
problem.  An  examination  of  the 
capabilities  of  the  radio  equip¬ 
ment  shows  that  with  presently 
available  tubes,  a  maximum  re¬ 
peater  separation  of  approxi¬ 
mately  55  miles  is  feasible.  It  is 
obvious  that  the  topography  of 
the  land  will  have  a  most  impor¬ 
tant  bearing.  Towers  of  different 
heights  may  be  employed.  And  a 
good  repeater  location  will  be 
oear  a  heavy  commercial  power 


line  and  accessible  from  well- 
traveled  roads. 

The  repeater  or  relay  stations 
for  the  New  York-Philadelphia 
system  were  initially  located  at 
Ten  Mile  Run,  just  south  of  New 
Brunswick,  N.  J.,  and  Borden- 
town,  N.  J.  Recently  it  has  been 
found  that  there  was  an  obstruc¬ 
tion  in  the  New  York  to  Ten  Mile 
Run  section,  and  it  will  be  neces¬ 
sary  to  add  a  third  relay  station 
at  Woodbridge,  N.  J. 

In  the  interests  of  universality, 
it  was  decided  to  standardize  on 
steel  towers  of  different  heights, 
all  with  the  same  size  apparatus 
cabin  on  top.  This  cabin  will  be 
12  feet  square,  and  9  feet  high. 


Microwave  receiver  equipment  cabinet. 


The  side  walls  are  removable,  to 
permit  substitution  of  windows 
which  will  probably  be  made  of 
impregnated  fire-glass  cloth,  and 
which  will  be  protected  mechan¬ 
ically  against  the  accumulation  of 
ice  and  snow.  The  cabin  is  large 
enough  to  accommodate  the  four 
high  frequency  oscillator  cabinets 
required  for  each  of  two  com¬ 
plete  radio  relay  equipments, 
although  initially,  only  one  cir¬ 
cuit  will  be  repeatered  at  many 
of  the  towers. 

It  is  planned  to  operate  the 
relay  stations  on  an  unattended 
basis.  Maintenance  personnel  will 
be  stationed  at  the  terminals  and 
suitable  fault  locating  equipment 
will  be  provided  for  determining 
the  location  of  any  station  in 
trouble. 

Sites 

The  Washington,  D.  C.,  termi¬ 
nal  building  will  be  erected  at 
41st  and  Wisconsin  Avenue.  The 


new  building  will  contain  not 
only  the  radio  equipment,  but 
also  the  voice-band  translation 
equipment.  The  Western  Union 
main  office,  about  six  miles  away, 
will  contain  the  telegraph  chan¬ 
nel  terminals  and  lead-covered 
cables  will  be  used  to  conduct 
the  voice-bands  between  the  two 
buildings. 

At  Philadelphia,  the  radio 
equipment  will  be  located  in  the 
penthouse  of  the  Market  Street 
National  Bank  Building,  but  the 
voice-band  translation  equipment 
and  the  telegraph  channel  termi¬ 
nals  will  be  located  in  the 
Western  Union  main  office,  about 
a  mile  distant.  In  this  type  of 
installation,  coaxial  cables  will 
connect  the  two  locations,  and 
these  cables  will  carry  the  entire 
signalling  channel,  500  cycles  to 
150  kilocycles. 

At  Pittsburgh  and  New  York, 
all  of  the  equipment  will  be  lo¬ 
cated  at  the  Western  Union  main 
offices  but,  in  the  case  of  the 
Pittsburgh  installation,  a  very 
short  radio  relay  link,  only  three 
miles  long,  will  be  employed  as 
the  last  section. 

Extensions  of  Western  Union’s 
radio  operations  are  planned  gen¬ 
erally  in  the  form  of  triangular 
relay  Systems  which  eventually 
will  interconnect  all  major  cities 
in  the  United  States.  The  next 
system  projected  for  installation 
will  connect  Chicago  and  Pitts¬ 
burgh  via  two  routes,  one  through 
Cincinnati  and  the  other  through 
Cleveland  and  Detroit,  thus 
establishing  the  second  major  tri¬ 
angle.  Another  system  between 
New  York  and  Cleveland  via 
Albany  and  Buffalo  is  also  being 
planned. 

Another  field  of  application  is 
for  railway  .communications. 
Television  relaying  and  com¬ 
munications  with  airplanes,  or 
other  moving  craft,  have  already 
been  mentioned.  An  example  of 
this  latter  type  of  telegraph  trans¬ 
mission,  in  which  there  is  great 
interest  at  the  present  time,  is  the 
local  delivery  of  telegrams.  By 
placing  a  transmitter  in  the 
Western  Union’s  main  office,  and 
a  receiver  in  a  delivery  vehicle, 
continuous  contact  can  be  main¬ 
tained,  which  will  speed  up  the 
delivery  of  the  message  and  avoid 
much  unnecessary  driving. 


Courtesy:  ** Journal  of  the  Franklin  In¬ 
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Spanning  t^e  Rhine  with  open-wire 
cables. 


Suuuii  PlcuuUna  4^04  V«4e  9H>ucii40*i 


By  Brig.  Gen.  Francis  H.  Lanahan,  Jr. 
Chief  Signal  Officer,  European  Theater  * 


IN  April  1943,  a  small  combined 
British  and  U.  S.  staff  was 
formally  established  at  London’s 
historic  Norfolk  House,  in  St. 
James  Square,  charged  with  the 
responsibility  of  formulating  the 
basic  plan  for  the  most  stupend¬ 
ous  military  operation  in  history: 
the  invasion  of  the  European 
continent. 

This  select  group,  in  whose 
hands  lay  the  ultimate  fate  of  the 
greater  part  of  the  world’s  popu¬ 
lation,  became  COSSAC,  derived 
from  Chief  of  Staff,  Supreme 
Allied  Commander  (designate) . 
The  Signal  component  of  this 
staff  was  organized  in  August  and 
September  1943  with  the  task  of 
planning,  coordinating  and  direct¬ 
ing  the  communication  system  re¬ 
quired  for  the  cross-channel  op¬ 
eration,  designated  “OVER- 
LORD.”  It  was  further  charged 


with  Signal  plans  for  certain  al¬ 
ternatives  in  the  event  that  the 
Germans  withdrew  or  capitulated 
prior  to  the  launching  of  the 
main  operation. 

COSSAC  later  became  SHAEF, 
Supreme  Headquarters,  Allied 
Expeditionary  Force.  The  forma¬ 
tion  and  operation  of  the  Signal 
Staff,  which  functioned  with  both 
bodies,  is  an  interesting  study  in 
inter-Allied  cooperation. 

Plans  and  Preparation 

The  initial  component  of  the 
Signal  Division  found  that  much 
preliminary  communication  plan¬ 
ning  for  an  invasion  had  been 
done  by  the  British  Admiralty, 
the  War  Office,  Air  Ministry, 
General  Post  Office,  ETOUSA 
(European  Theater  of  Opera¬ 
tions,  U.  S.  A.),  and  the  Com¬ 
mander  of  Naval  Forces  in  Eu¬ 
rope  (COMNAVEU). 


Planning  and  execution  had 
progressed  sufficiently  to  cover 
the  major  utilization  of  the, com¬ 
munication  facilities  within  the 
United  Kingdom  for  the  moimt- 
ing  phase  of  Operation  OVER- 
LORD;  the  selection  and  con¬ 
struction  of  suitable  combined 
communication  posts  along  the 
southern  coast  of  England;  the 
selection  and  construction  of 
wireless  sites  on  the  southern 
coast;  and  the  preparation  and 
'  the  provision  of  equipment  for 
the  extension  of  the  wire  system 
across  the  channel  by  means  of 
submarine  cables  and  very-high- 
frequency  radio  links.  In  addi¬ 
tion,  the  ministries  and  Head¬ 
quarters,  ETOUSA,  had  drawn 
general  -plans  covering  the  pro¬ 
vision  of  Signal  personnel  and 
equipment  for  an  invasion.  All 
that  remained  was  to  meet  the 
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requirements  of  the  particular 
operation  envisaged  in  the  OVER- 
LORD  plan. 

Similarly,  it  was  discovered 
ihat  the  British  and  American  in¬ 
telligence  agencies  had  accumu¬ 
lated,  over  the  previous  years, 
almost  complete  information  of 
existing  communication  facilities 
on  the  European  continent.  Pos¬ 
session  of  this  knowledge  was  to 
prove  invaluable  in  the  rapid  in- 
terration  of  operating  systems  in 
a  fluid  tactical 


Planning  the  continental  net¬ 
works  in  accordance  with 
strategical  and  tactical  plans; 

Allocation  of  radio  frequencies; 

Clearance  of  radio  inter¬ 
ference; 

Offensive  and  defensive  Signal 
countermeasures; 

Common  communication  proce¬ 
dures; 

Codes  and  ciphers; 

Coordination  of  Signal  supply 
when  of  combined  interest; 

Coordination  of  Signal  opera¬ 
tional  training; 

Communication  for  the  press. 
Psychological  Warfare  and 
other  contributing  services; 

Messenger  services  by  air,  boat, 
train  and  motor;  and 

Communications  required  for 
Supreme  Headquarters. 

Based  on  the  projected  task 
and  prior  accomplishments  by 
other  agencies,  a  study  was  made 
of  the  best  possible  type  of  or¬ 
ganization  to  accomplish  the  mis¬ 
sion  of  the  Signal  Division.  Three 
alternatives  emerged  from  this 
study.  First,  a  Signal  Division 
consisting  of  six  separate  sec¬ 
tions,  one  for  each  of  the  U.  S. 
Army,  British  Army,  U.  S.  Navy, 
Royal  Navy,  U.  S.  Air  Force  and 
British  Royal  Air  Force;  second, 
a  Division  consisting  of  a  com¬ 


manding  General  of  the  Ground 
Force,  the  Admiral-in-Chief  of 
the  Naval  Task  Forces,  and  the 
Commanding  Generals  of  the 
Tactical  Air  Forces.  Much  of  the 
coordination  required  for  com¬ 
munications  for  the  assault  phase 
of  the  operation  was  effected 
through  the  Combined  Signal 
Board  under  the  Signal  Offlcer- 
in-Chief,  21st  Army  Group,  and 
by  direct  action  by  the  Signal 
Staffs  of  the  several  commanders. 

Formation  of  Signal  Staff 

On  the  basis  of  preparatory  ac¬ 
complishments  within  the  United 
Kingdom,  and  the  proposed  or¬ 
ganization  for  command,  a  study 
was  initiated  to  determine  the 
appropriate  staff  for  the  Signal 
Division,  SHAEF,  required  to 
accomplish  the  mission  of  over¬ 
all  planning,  coordination  and  di¬ 
rection  of  the  Signal  system  for 
the  invasion. 

The  study  indicated  that  the 
major  problems  confronting  the 
Signal  Division  would  be  as 
follows: 

Additions  or  adjustments  in 
the  existing  networks  in  the 
United  Kingdom; 

Completion  of  the  planning  and 
projects  for  cross-channel 
cables  and  radio  links; 

Linemen  af  work  near  LIthaiel,  France. 


situation  that 
altered  almost  hourly. 

Previous  arrangements  had  also 
outlined  the  responsibility  for 
supply  of  the  various  Army,  Air 
and  Naval  components  of  the 
force  as  a  function  of  the  appro¬ 
priate  ministries  for  the  British 
elements,  and  of  Headquarters, 
ETOU6A,  COMNAVEU,  and  the 
U.  S.  Air  Force  for  the  American 
components. 

The  decision 


the  structure 
of  command  provided  initially  a 
Supreme  Commander  for  ov^r-all 
coordination  and  direction,  and 
subordinate  commanders  for  the 
combined  Army,  Air  and  Naval 
units. 

Responsibility  for  the  detailed 
planning  for  communications  for 
the  assault  phase  of  the  Opera¬ 
tion  was  delegated  to  the  Com¬ 
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indicative  of  the  scope  and  ini<^^ 
portance  of  its  functions:  iw 

a.  Arranged  for  the  entire  ® 

Theater  of  Operations  to  be  1%^^^ 
placed  on  a  common  time  basis  ^ 

and  that  all  elements  involved  in  L  . 
the  operation  would  employ  a  I 
uniform  method  of  expressing  | 
time  in  messages  and  orders;  p^>n  a 

b.  Placed  in  effect,  within  the  < 

Ground  Force,  single-call  proce-  l|and 
dure;  fialwa 

c.  Allocated  radio  frequencies 

to  all  forces  engaged  in  the  op- 
eration,  a  problem  of  tremendous  i 
magnitude  and  difficulty;  J 

d.  Established  a  system  of  pri-  !|Whil 

ority  for  telephone  traffic,  nec- 
essary  because  of  the  inadequate  |  ships 
wire  facilities,  an  ubiquitous 
problem  during  fast  moving  op- 
erations;  Ip^ote 

e.  Allocated  cross-channel 
cable  and  VHF  circuits,  and  com- 
pleted  the  planning  commenced 
on  this  project  by  the  British  if 
services  sub-committee  prior  to 

July  1943;  ||  erati< 

f.  Established  a  system  and  or- 
ganization  for  the  clearing  of  Ignite 
mutual  radio  interference  and  for  ^ 
dealing  with  interference  from 
sources  outside  the  control  of  the  f 
operation;  and 

g.  Provided  priorities  for  the 

restoration  of  circuits  within  the 
United  Kingdom  in  the  event  of 
damage  by  enemy  bombing, 
based  on  the  relative  importance 
of  these  circuits  to  the  over-all 
operation.  ^  • 

Although  it  is  believed  that  a  11 
completely  integrated  staff  would 
have  provided  a  more  efficient 
agency  for  Signal  planning,  the  laTnnn 
-Signal  Divisions  of  the  service 
staffs,  coupled  with  the  Com- 
bined  Signal  Board,  did  present  a  y 
satisfactory  and  workable  ar-  || 
rangement.  This  organization  | 
might  be  used  as  a  model  on  ||  Confli 
which  to  base  an  agency  in  the  |! 
United  States  to  institute  better 
coordination  among  govemmen-  ||  comn 
tal  bureaus  and  commercial  .f|  Conti 
groups  interested  in  international  1  c 
and  domestic  communications. 

While  the  Board  consisted  of  fl  This 
carefully  selected  communication  tl  appro 
officers  of  the  six  services  repre-  flower 
sented,  the  outstanding  charac-  y  struci 
teristic  of  the  body  was  a  spirit  of  p  wire 
cooperation  and  a  willingness  to  he  de 
compromise.  There  were  numer-  |  set  fo 
ous  differences  of  opinion,  fre-  ilof  th 
quently  rather  sharp,  but  the  f  habili 
members  rarely  lost  sight  of  their  |  These 
long  range  objective,  which  was  |  coursi 
to  provide  the  best  possible  com-  ?  plann 


bined  integrated  staff  composed 
of  personnel  representing  all  of 
the  British  and  American  serv¬ 
ices;  third,  one  consisting  of  an 
integrated  staff  of  British  and 
U.  S.  Army  officers  closely  allied 
with  the  Signal  staffs  of  the  sen¬ 
ior  Air  and  Naval  Commanders. 

From  a  purely  Signal  aspect 
the  second  alternative  was,  in  all 
probability,  the  most  desirable. 
However,  the  overall  command 
structure  dictated  that  the  senior 
Air  and  Naval  Commanders  must 
have  the  most  highly  competent 
Signal  staffs.  Both  the  first  and 
second  alternatives  would,  there¬ 
fore,  require  duplication  in  Sig¬ 
nal  staff  personnel.  Because  of 
the  scarcity  of  highly  trained  Sig¬ 
nal  planning  officers,  these  two 
alternatives  were  rejected  in 
favor  of  the  third  plan,  which 
provided  a  Signal  Division  con¬ 
sisting  of  an  integrated  staff  of 
British  and  American  Army  offi¬ 
cers,  closely  allied  with  the  Sig¬ 
nal,  staffs  of  the  senior  Air  and 
Naval  Commanders  through  the 
Combined  Signals  Board. 

On  this  decision,  the  Signal 
Division  was  organized  with  a 
Plans  and  Operations  Section  re¬ 
sponsible  for  plans,  operational 
orders  and  instructions,  informa¬ 
tion  and  data,  and  the  mainte¬ 
nance  of  liaison  with  other  in¬ 
terested  military  and  civil  agen¬ 
cies;  a  Telecommunication  Sec-^, 
tion  responsible  for  radio,  radar. 
Signal  traffic.  Signal  procedure, 
wire  lines,  security  and  Signal 
radio  countermeasure  matters;  a 
Requirements  Section  responsible 
for  the  coordination  of  Signal 
personnel  and  Signal  supply  mat-  "" 
ters  requiring  combined  atten¬ 
tion;  the  Headquarters  Signal 
Officer  responsible  for  the  estab¬ 
lishment,  operation  and  mainte¬ 
nance  of  the  Signal  facilities 
serving  the  echelons  of  Supreme 
Headquarters  and  for  the  opera¬ 
tional  direction  of  the  Signal 
units  assigned  to  SHAEF;  and, 
finally,  an  Administrative  Sec¬ 
tion  responsible  for  administra¬ 
tive  matters  within  the  Signal 
Section. 

Had  the  Signal  planning  for 
the  assault  phase  and  the  respon¬ 
sibility  for  supply  been  cen¬ 
tralized  at  Supreme  Headquar¬ 
ters,  the  staff  required  would 
have  been  several  times  as  large. 

Combined  Signal  Board 
Since  the  Signal  Division  was 
composed  of  U.  S.  and  British 
Army  personnel  only  and  con- 


Pulling  lead  wire  over  stream  in 
Germany. 


tained  no  representatives  of  the 
Allied  Navies  or  Air  Forces,  an 
important  agency  was  organized 
under  the  title:  Combined  Signal 
Board,  COSSAC.  This  Board 
was  composed  of  the  Senior  Sig¬ 
nal  Officers  of  the  Allied  Navy, 
Army  and  Air  Force  Com¬ 
manders  and  was  under  the 
chairmanship  of  the  Chief  Signal 
Officer,  COSSAC.  It  was  de¬ 
signed  to  obtain  high  level  coor¬ 
dination  in  Signal  matters,  nec¬ 
essary  among  the  Air,  Navy  and 
Ground  elements,  particularly  in 
the  fields  of  wireless  frequency 
allocation,  inter-service  and  hos¬ 
tile  radio  interference  and  the 
allocation  of  wire  facilities.  The 
Board  was  served  by  a  number 
of  sub-committees  composed  of 
appropriate  section  chiefs  of  Sig¬ 
nal  Division,  SHAEF,  and  of  the 
subordinate  Naval,  Army  and 
Air  staffs.  These  committees  were 
responsible  for  radio,  wire,  radar, 
mutual  interference,  and  counter¬ 
measures. 

From  the  several  hundred  de¬ 
cisions  of  the  Combined  Signal 
Board  bearing  on  policy  and  co¬ 
ordination  for  the  operation,  the 
following  have  been  selected  as 


Snow  was  no  deterrent  to  maintenance, 
Belgium. 
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unications  for  all  of  the  com¬ 
manders,  regardless  of  which 
ervice  had  to  sacrifice  some  of 
ts  favored  methods  or  facilities. 

Communication  Across  the  Channel 

Communications  for  an  assault 
on  a  coastline,  when  commanders 
iire  on  the  near  shore,  then  afloat, 
and  later  on  the  far  shore,  will 
always  present  a  difficult  and  in¬ 
tricate  problem.  Much  time  and 
I  effort  was  devoted  by  all  staffs  to 
the  provision  of  communications 
for  this  phase  of  the  operation. 
While  afloat,  the  commanders 
were  provided  with  headquarters 
ships  equipped  with  radio  and 
numerous  other  means  of  com¬ 
munications,  as  well  as  radar  for 
protection.  In  general,  the  or- 
ganizatipn  of  the  nets  was  similar 
to  that  employed  in  numerous 
other  amphibious  operations. 

One  of  the  most  interesting 
features  of  the  OVERLORD  op¬ 
eration  was  the  rapidity  with 
which  the  wire  network  in  the 
United  Kingdom  was  connected 
to  that  on  the  Continent  by  cross¬ 
channel  cables  and  VHF  radio 
links.  Much  credit  must  be  given 
to  our  British  associates  for  their 
early  and  vigorous  planning  for 
such  inter-connections  and  for 
the  energy  with  which  they 
attacked  the  problem  of  pro¬ 
viding  the  means.  These  steps 
were  taken  long  before  the  Sig¬ 
nal  Staff  of  SHAEF  was  or¬ 
ganized.  The  major  responsibility 
which  fell  to  SHAEF  was  to  de¬ 
cide  the  location  of  the  far  ter¬ 
minals,  and  to  allocate  equitably 
among  the  services  the  telephone 
and  telegraph  channels  in  the 
connecting  submarine  cables  and 
the  multi-channel  VHF  radio 
links. 

Continental  Wire  Network 

Considerable  data  on  the  na¬ 
ture  of  civil  and  military  line 
communication  systems  on  the 
Continent  were  made  available  to 
the  Signal  Division  by  the  va¬ 
rious  Allied  intelligence  agencies. 
This  information  was  released  in 
appropriate  form  for  use  by 
lower  units.  Accompanying  in¬ 
structions  indicated  which  land- 
wire  cables  and  wire  lines  .would 
he  developed  in  first  priority  and 
set  forth  the  allocation  in  priority 
of  the  circuits  obtained  by  re¬ 
habilitation  or  new  construction. 
These  instructions  were,  of 
course,  coordinated  with  the 
planned  scheme  of  maneuver  and 
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the  projected  locations  of  the 
major  headquarters.  A  boundary 
setting  forth  construction  respon¬ 
sibility  was  established  between 
the  British  forces  on  the  east  and 
the  north  and  the  American 
forces  to  the  west  and  the  south. 

A  study  was  made  of  the  prob¬ 
able  wire  stores  required  for  the 
rehabilitation  of  the  existing  net¬ 
work  and  for  the  construction  of 
new  facilities  to  determine 
whether  the  quantities  of  British 
and  American  supplies,  pre¬ 
viously  ordered,  were  adequate 
for  the  project.  It  was  discovered 
that  a  more  extensive  carrier- 
telephone  system  would  be  re¬ 
quired  in  the  American  Zone  and 
the  necessary  action  was  initiated 
to  obtain  equipment.  A  long 
range  study  was  made  to  estimate 
the  wire  stores  required  between 
the  initial  period  (D-Day  to  D 
plus  90)  and  D-Day  plus  240,  in 
order  to  insure  that  somewhat 
reasonable  demands  were  being 
placed  on  the  supply  ministries 
and  on  the  War  Department. 

While  the  use  of  VHF  radio  on 
the  Continent  was  planned,  hind¬ 
sight  indicates  that  the  value  of 
this  means  for  bridging  gaps  be- 


9th  Army  Signal  men  drag  a  cable 
across  the  Rhine. 

tween  operable  wire  areas  on  the 
Continent  was  not  fully  exploited 
during  the  planning  phase.  For 
example,  had  more  VHF  re¬ 
sources  been  available  at  the  time 
of  the  very  rapid  drive  from  the 
beach-head  to  the  Siegfried  Line, 
it  is  believed  less  difficulty  would 
have  been  experienced  in  the 
maintenance  of  adequate  com¬ 
munications  during  this  very  dif¬ 
ficult  period.  The  time  required 
for  establishing  communication 
between  the  wire  system  in  the 
beach-head  area  and  that  devel¬ 
oped  in  front  of  the  Siegfried 
Line  would  have  been  materially 
shortened. 

The  work  accomplished  on  the 
Continent  by  the  wire  personnel, 
in  general  accordance  with  the 
plan,  is  an  outstanding  story  of 
resourcefulness,  tenacity,  deter¬ 
mination  and  self-sacrifice. 

Radio  Frequencies 

It  was  necessary  to  assign  radio 
frequencies  for  approximately 
90,000  transmitters  involved  in 
the  Operation.  It  is  believed  that 
this  task  was  one  of  the  most  in- 
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Line  repair  near  the  Front,  1944. 

tricate  problems  in  frequency  al¬ 
location  ever  to  confront  any  or¬ 
ganization,  in  war  or  peace.  With 
the  tremendous  increase  in  the 
utilization  of  radio  and  electronic 
devices  which  will  occur  in  the 
immediate  future,  this  project 
will  probably  fade  into  insignifi¬ 
cance  but  the  methods  adopted 
by  the  Signal  staffs  and  the  Com¬ 
bined  Signal  Board  might  well  be 
used  as  a  model  for  the  solution 
of  problems  in  allocation  that  will 
arise  in  the  near  future. 

Exemplary  of  the  problem, 
3300  requests  were  made  for 
channels  between  1.5  and  8  mega¬ 
cycles  by  the  six  major  services 
and  the  27  contributing  agencies, 
including  Press  and  Psycholog¬ 
ical  Warfare.  Obviously,  lengthy 
and  difficult  study  and  negotia¬ 
tions  were  required  to  provide 
frequencies  without  chaotic  inter¬ 
ference. 

Messenger  Service 

An  extensive  system  of  mes¬ 
senger  service  by  motor,  train, 
boat  and  air  was  planned  to  cover 
the  conquered  area  on  the  Con- 
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would  be  transmitted  to  all  of  the 
interested  home  agencies  over 
existing  commercial  and  military 
facilities.  When  practicable,  the 
light  mobile  transmitters  would 
be  replaced  by  high  speed  and 
powerful  equipment  capable  of 
direct  communication  with  the 
United  States. 

While  military  units  provided 
the  initial  means,  commercial  ra¬ 
dio  teams  were  employed  with 
each  field  army  wherever  prac 
ticable.  After  a  few  days  of  diffi 
culty,  the  system  operated  rea 
sonably  satisfactorily  throughout 
the  remainder  of  the  operation. 
An  emergency  arose  at  one  pe 
riod,  when  several  hundred  cor 
respondents  left  the  field  armies 
to  cover  the  liberation  of  Paris. 
The  emergency  was  promptly 
met  by  placing  in  operation  an 
existing  French  transmitter, 
which  furnished  direct  service  to 
the  United  States. 


tinent,  the  Channel,  and  the 
United  Kingdom.  Linkage  with 
the  messenger  service  to  Wash¬ 
ington,  D.  C.,  and  to  other  distant 
and  interested  national  capitals 
was  also  carefully  planned. 

Press 

Press  communication  is  one  of 
the  most  difficult  problems  facing 
an  Army  involved  in  modem, 
mobile  warfare.  Approximately 
200  correspondents  were  assigned 
to  each  field  army.  Shortly  after 
D-Day,  there  were  over  500  cor¬ 
respondents  on  the  Continent. 
The  task  of  transmitting  their 
copy  with  the  speed  which  the 
press  requires  presented,  among 
the  multitude  of  operational  de¬ 
mands,  a  very  complex  project. 
At  times,  the  total  load  of  press 
material  for  the  United  States  ap¬ 
proximated  250,000  words  per 
day. 

It  was  planned  that  mobile 
transmitters  would  move  in  on 
D-Day  with  the  assault  troops 
and  would  transmit  press  copy  to 
the  Press  Information  Center  in 
London.  From  there  the  material 


DIssemmafion  of  Signal  Instructions 

The  Signal  Instructions  were 
issued  in  two  parts:  the  first,  con 
taining  items  of  general  applica 
tion  to  the  entire  operational 
force  engaged;  the  second,  per 
taining  to  Signal  requirements 
for  Supreme  Headquarters  alone. 
Each  item  was  issued  in  loose 
leaf  form  in  order  that  amend 
ments  might  be  readily  entered 
and  all  copies  of  the  instructions 
kept  current. 

Planning  for  Other  Formations 

.While  Supreme  Headquarters 
and  the  Combined  Signal  Board 
devoted  its  major  efforts  to  over 
all  direction  and  planning,  the 
army  groups,  armies,  corps  and 
divisions,  the  Naval  Commands 
Task  Forces,  and  subordinate  for 
mations,  and  the  numerous  head¬ 
quarters  involved  in  the  tactical 
air  forces,  air  commands,  groups 
and  squadrons,  were  busily  en¬ 
gaged  in  the  detailed  and  imme¬ 
diate  planning  required  for  each 
and  every  feature  of  communica¬ 
tions  for  the  Operation. 

As  an  example  of  coordinated, 
operational,  logistical  and  tactical 
planning.  Operation  OVERLORD 
may  well  remain  as  a  model  until 
field  campaigns  are  rendered  ana¬ 
chronistic  by  the  application  of 
atomic  fission  to  modern  warfare. 
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Coaxial  Cable  Systems  in  the  U.  S 


By  M.  E.  Strieby 

Staff  Executive,  Long  Lines  Dept.,  A.  T.  &  T.  Co 


Because  of  the  widespread  use 
of  coaxial  cable  in  radar  and 
other  wartime  electronic  devices, 
the  term  “coaxial,”  in  its  associa¬ 
tion  with  the  transmission  of  very 
high  frequencies  is  widely  used. 
It  may  not  be  generally  known, 
however,  that  the  coaxial  struc¬ 
ture  is  so  old  in  the  art  that  it 
was  the  subject  of  theoretical 
study  by  Lord  Rayleigh  and 
others  nearly  one  hundred  years 
ago.  These  students  of  natural 
philosophy  found  its  symmetrical 
form  capable  of  analysis  by  the 
mathematical  tools  at  their  dis¬ 
posal.  Hence  they  found  it  of 
interest  although  no  application 
was  then  visualized. 

The  first  practical  use  of  co¬ 
axial  cable  came  about  the  mid¬ 
dle  of  the  last  century  when  it 
was  employed  for  submarine 
telegraphy.  However,  it  is  inter¬ 
esting  to  note  that  the  users  ap¬ 
parently  did  not -realize  that  the 
armor  wire,  and  the  salt  water, 
changed  their  simple  grounded 
telegraph  circuit  into  an  effective 
coaxial  structure  which  was 
therefore  capable  of  transmitting 
higher  speed  signals.  This  fact 
was  discovered  by  Bell  System 
engineers  about  1920  and  was 
used  by  them  shortly  thereafter 
in  the  design  of  submarine  cables 
capable  of  transmitting  wider  fre¬ 
quency  bands.  The  submarine 
telephone  cables  installed  be¬ 
tween  Florida  and  Cuba  in  1921 
utilized  this  technique. 

Just  after  World  War  I  the  first 
so-called  “carrier”  systems  for 
superimposing  several  telephone 
conversations  on  a  given  pair  of 
wires  were  first  introduced  in 
this  country.  The  schemes  used 
involved  amplitude  modulation  of 
a  number  of  speech  channels  with 


different  carrier  frequencies. 
These  sidebands  were  then 
superimposed  and  transmitted 
over  the  same  wire  line.  At  the 
distant  end  the  various  frequen¬ 
cies  involved  in  these  different 
sidebands  were  separated  by 
means  of  electrical  filters.  Early 
open  wire  carrier  systems  pro¬ 
vided  three  or  four  carrier  tele¬ 
phone  circuits  in  addition  to  the 
normal  voice  frequency  circuit 
over  each  pair  of  wires. 

It  is  interesting  to  note  that 
the  probable  value  of  the  coaxial 
line  as  a  medium  for  a  wide  band 
communication  system  first  was 
recognized  in  the  early  20’s  by 
Bell  System  engineers.  This  fore¬ 
sight  was  no  doubt  the  result  of 
their  experience  gained  from  sub¬ 
marine  cables,  and  from  the  first 
multi-channel  carrier  telephone 
systems.  Operation  of  these  car¬ 
rier  systems  was  made  difficult 
by  crosstalk  between  different 
systems  on  the  same  route.  This 
led  to  the  conception  of  a  co¬ 
axial  structure  for  wide  band  or 
multi-channel  transmission  in 
which  there  would  be  no  upper 
limit  imposed  by  crosstalk  or 
interference  to  the  frequencies 
which  could  be  used.  However, 
at  that  time  the  carrier  technique 
was  in  its  infancy,  very  high  fre¬ 
quency  amplifiers  were  not  avail¬ 
able,  and  open  wires  seemed  to 
offer  a  better  field  for  immediate 
development  and  use.  Accord¬ 
ingly,  no  active  work  on  long 
distance  systems  using  coaxial 
lines  was  initiated. 

Early  Development 

Under  the  stimulus  of  con¬ 
stantly  increasing  long  distance 
telephone  traffic  in  the  late  20’s, 
a  reexamination  of  possible  im¬ 
proved  carrier  methods  was 

Figure  I. — Distribution  of  energy  at  2000 
kc.  within  a  coaxial  structure  compared  to 
distribution  around  a  pair  of  open  wires. 

Coaxial:  Energy  in  copper,  1.3% 

Energy  in  dielectric,  98.7% 

Open  Wire:  25%  of  energy  within  a  circle 
of  1 1  in.  diameter. 

90%  of  energy  within  a  circle 
of  15  in.  diameter. 

98%  of  energy  within  a  circle 
of  30  in.  diameter. 


made.  Better  vacuum  tubes  and 
circuit  techniques  had  then  be¬ 
come  available  and  seemed  to 
offer  a  basis  for  development  of 
higher  frequency  carrier  systems. 
Accordingly,  a  development  pro¬ 
gram  was  initiated  in  the  early 
30  ^s  aimed  at  providing  carrier 
systems  for  toll  cables,  more  con¬ 
versations  on  each  pair  of  open 
wires,  and  an  investigation  of  the 
coaxial  line  as  a  medium  for  very 
wide  band  multi-channel  cable 
systems.  The  higher  frequency 
systems  for  ordinary  toll  cables 
and  for  open  wire  lines  were 
completed  and  standard  arrange¬ 
ments  which  transmit  12  speech 
channels  on  each  pair  of  wires 
were  placed  in  commercial  op¬ 
eration  in  the  late  30’s.  These 
carrier  systems  have  had  exten¬ 
sive  application  throughout  this 
country  and  have  been  used  to 
some  extent  abroad.  They  were 
of  great  value  during  the  war  in 
increasing  circuit  facilities  with 
small  amounts  of  raw  materials. 

The  chief  reason  for  including 
the  coaxial  line  in  this  develop¬ 
ment  program  was  that  this  struc¬ 
ture  has  a  fundamental  advan¬ 
tage  at  the  higher  frequencies 
because  of  the  inherent  shielding 
provided  by  the  outer  conductor. 
This  property  is  well  imderstood 
and  is  illustrated  in  Figure  1, 
which  shows  the  concentration  of 
the  energy  of  a  2  me.  signal  in  a 
coaxial  conductor  as  compared  to 
the  energy  distribution  of  a  sim¬ 
ilar  signal  transmitted  over  a 
pair  of  open  wires  12  inches 
apart.  At  such  frequencies  coax¬ 
ial  conductors  can  be  operated 
side  by  side  without  difficulty 
whereas  operation  of  more  than 
one  long  open  wire  circuit  on  the 
same  pole  line  would  present 
almost  insuperable  difficulties. 
Similarly,  nominally  balanced 
pairs  of  wires  within  a  cable 
sheath  are  coupled  to  one  another 
by  the  distributed  energy  of 
transmitted  signals  and  this  cou¬ 
pling  becomes  more  and  more 
pronounced  the  higher  the  fre¬ 
quency.  Conversely,  the  cross¬ 
talk  coupling  between  coaxial 
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First  Workable  System 

By  1934,  the  elements  of  a  sys¬ 
tem  for  transmitting  a  band  a 
million  cycles  wide  had  been  con¬ 
structed  in  the  laboratory.  This 
system  was  designed  to  handle 
240  two-way  telephone  conversa¬ 
tions  on  a  two-pipe  cable.  Re¬ 
peaters  were  to  be  10%  miles 
apart,  to  receive  their  power  over 
the  coaxial  line,  and  to  employ 
feedback.  This  system  was  in¬ 
stalled  and  tested  between  New 
York  and  Philadelphia  in  1936.  It 
proved  to  be  a  feasible  medium 
for  handling  large  numbers  of 
telephone  channels  simultane¬ 
ously.  Tliis  system,  because  of  its 
unique  wide-band  transmission 
capability,  also  offered  a  method 
for  transmission  of  television 
images.  Accordingly,  a  special 
television  system  was  designed  in 
order  to  test  out  this  feature  of 
the  million  cycle  coaxial  system. 
A  specially  designed  mechanical 
scanner  for  producing  240-line 
television  images  was  built  for 
the  transmitting  end  and  a  spe¬ 


cially  designed  cathode  ray  tube 
for  the  receiving  end.  Great  pre¬ 
cautions  were  taken  in  this  de¬ 
sign  to  make  the  television  sys¬ 
tem  itself  a  good  enough  labora¬ 
tory  tool  so  that  defects  in  the 
coaxial  transmission  line  could 
be  observed.  This  system  utilized 
a  frequency  band  of  about  800  kc. 
and  tests  with  it  showed  that  the 
coaxial  system  was  capable  of 
transmitting  such  wide  band  sig¬ 
nals  with  a  high  degree  of  fidelity. 
Furthermore,  these  tests  gave  a 
means  of  determining  experi¬ 
mentally  the  approximate  tech¬ 
nical  requirements  for  such  tele¬ 
vision  transmission. 

A  most  important  requirement 
for  any  long  distance  telephone 
system  is  its  reliability  in  pro¬ 
viding  trouble  free  facilities.  Be¬ 
cause  of  the  large  number  of  vac¬ 
uum  tube  repeaters  in  the  coax¬ 
ial  system  there  was,  naturally, 
considerable  doubt  that  such  a 
system  could  be  made  sufficiently 
reliable.  Accordingly,  the  New 
York-Philadelphia  system  was  set 
up  for  regular  operation  so  as  to 


structures  becomes  less  the 
higher  the  frequency.  This  rela¬ 
tionship  is  illustrated  by  Fig¬ 
ure  2. 

The  development  of  a  coaxial 
system,  because  of  the  objective 
of  a  very  wide  frequency  band, 
encountered  many  new  problems 
in  providing  vacuum  tubes,  filters 
and  other  circuit  designs,  as  well 
as  mechanical  and  electrical 
problems  in  the  manufacture  of 
the  cable  itself.  The  early  devel¬ 
opment  work  included  a  field  test 
with  a  copper  pipe  a  mile  long 
and  2%  inches  in  diameter. 
Within  this,  and  supported  by 
porcelain  insulators,  was  mounted 
a  smaller  pipe,  and  within  that 
pipe  a  wire,  llius  two  sizes  of 
coaxial  conductor  were  available 
for  test.  The  objective  was  to 
check  the  theory  of  transmission 
and  interference.  This  involved 
the  development  and  construction 
of  new  measuring  devices.  An 
excellent  agreement  with  calcula¬ 
tions  was  obtained,  and  the  next 
important  phase  of  system  design 
was  undertaken. 
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Figure  2.— Typical  crosstalk  values  for  fen  miles  of  19-gauge  cable  pair  and  the  coaxial  structure. 
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make  continuous  observations  on 
its  performance. 

A  Two  Million  Cycle  Development 

During  this  period,  and  encour¬ 
aged  by  the  success  of  the  mil¬ 
lion  cycle  system,  development 
effort  was  turned  toward  utilizing 
new  vacuum  tube  techniques  in 
the  production  of  an  even  wider 
band  coaxial  system  which  would 
at  the  same  time  have  a  higher 
degree  of  reliability.  The  vacuum 
cubes  available  seemed  to  offer 
the  possibility  of  a  system  to 
transmit  a  two  million  cycle  band 
carrying  480  telephone  circuits; 
accordingly,  design  of  such  a  sys¬ 
tem  was  immediately  undertaken. 
Because  of  the  high  attenuation 
in  the  coaxial  cable  at  such  fre¬ 
quencies,  and  the  inherent  limi¬ 
tation  due  to  resistance  or  ther- 
mioilic  noise,  it  seemed  best  to 
put  the  repeaters  of  the  new  sys¬ 
tem  at  half  the  previous  spacing 
or  about  5%  miles  apart.  To  pro¬ 
vide  greater  reliability  two  fun¬ 
damental  steps  were  taken  in  the 
design  of  this  system.  First,  the 
amplifiers,  which  were  of  the 
three-stage  feedback  design,  were 
provided  with  two  tubes  in  par¬ 
allel  in  each  stage  so  that  the 
failure  of  any  one  tube  would  not 
appreciably  affect  the  operation. 
Second,  the  provision  initially  of 
a  four-pipe  system  in  which  a 
complete  spare  pipe,  fully 
equipped  with  repeaters,  would 
be  provided  for  each  direction  of 
transmission.  The  idea  was  to 
have  transmission  normally  car¬ 
ried  on  both  the  regular  and  the 
alternate  line.  Then,  at  suitable 
intervals,  an  automatic  switching 
device  would  be  provided  so  that 
if  the  transmission  on  the  normal 
path  departed  by  more  than  a 
predetermined  amoimt,  transmis¬ 
sion  would  be  so  switched  that 
the  alternate  pipe  with  its  re¬ 
peaters  alone  would  carry  the 
load.  As  a  further  precaution, 
this  switching  device  was  so  ar¬ 
ranged  that  it  would  not  switch 
unless  the  transmission  on  the 
alternate  pipe  was  up  to  par. 

This  two  million  cycle  system 
was  designed  for  more  or  less 
standard  factory  production  and 
was  applied  to  the  New  York- 
Philadelphia  cable  in  1939  as  a 
preliminary  field  test.  As  a  result 
of  these  tests,  certain  modifica¬ 
tions  were  made  and  fairly  com¬ 
plete  tests  of  load  carrying  capac¬ 
ity,  stability,  amplitude  and  delay 
distortion  were  carried  out.  In 
order  to  explore  the  operation  of 


top  frequency  of  about  two  mil¬ 
lion  cycles  for  telephone,  it  was 
found  that  the  television  require¬ 
ments  were  somewhat  less  severe 
at  the  higher  frequencies  and 
that,  with  minor  modifications, 
this  system  could  be  operated  to 
a  top  frequency  of  a  little  over 
3  me.  Tests  between  New  York 
and  Philadelphia  in  June  1940 
showed  that  very  acceptable 
transmission  of  441-line  television 
signals  was  feasible,  at  least  for 
such  distances. 

Three  Million  Cycle 
Commercial  Installation 

As  this  system  seemed  to  meet 
technical  requirements,  a  full- 
scale  field  trial  was  undertaken 
with  a  view  to  putting  the  sys¬ 
tem  into  commercial  service.  A 
location  was  chosen,  where  addi¬ 
tional  telephone  circuits  were  re¬ 
quired,  between  Stevens  Point, 
Wisconsin,  and  Minneapolis,  Min¬ 
nesota,  a  distance  of  200  miles.  A 
four-pipe  coaxial  cable  was  in¬ 
stalled  on  this  route,  150  miles 
being  placed  underground  and  50 
miles  being  placed  aerially  so  that 
experience  with  the  operation  of 
an  overhead  system  could  be 
obtained.  This  installation  was 
completed  early  in  1940  and  was 
subjected  to  extensive  tests.  Nu¬ 
merous  troubles  were  encoun¬ 
tered,  as  can  be  expected  with 
any  new  system.  One  unexpected 
source  of  trouble  was  an  unusual 
amount  of  lightning  damage. 
While  this  location  was  known  to 
have  heavy  lightning  storms,  the 
effects  were  found  to  be  more 
severe  on  this  cable  than  on  or¬ 
dinary  toll  cables  because  the 
small  amount  .of  copper  and  lead 
in  the  cable  did  not  provide  as 
low  impedance  to  lightning  cur¬ 
rents  as  did  the  larger  multi-wire 
cables.  On  this  route  and  on  sub¬ 
sequent  installations  where  nec¬ 
essary,  additional  conductivity 
has  been  provided  in  the  cable  or 
by  burying  copper  wires  near  the 
cable.  Operation  with  the  full 
complement  of  telephone  circuits 
for  distances  as  great  as  four 
thousand  miles  was  proved  to  be 
feasible.  Furthermore,  the  trans¬ 
mission  of  a  3  me.  television 
image  was  tested  out  for  a  dis¬ 
tance  of  800  miles  by  looping  the 
transmission  back  and  forth. 
While  this  transmission  showed 
some  unwanted  effects  of  delay 
distortion,  the  results  seemed  to 
indicate  that  successful  operation 
could  be  anticipated  for  at  least 
such  distances. 


Figure  3. — Section  of  modern  8-tube  co¬ 
axial  cable  of  type  used  for  new  trans¬ 
continental  installation  now  under  con¬ 
struction.  (Cable  fanned  out  to  show 
8  coaxial  conductors  and  the  forty-eight 
19-gauge  wires  used  for  signalling  and 
maintenance.) 


this  system  for  television  trans¬ 
mission,  equipment  for  441-line 
scanning,  as  was  then  standard, 
was  constructed.  While  the  co¬ 
axial  system  was  designed  for  a 


ure  4. — A  3-mc.  coaxial  am 
with  cover  removed. 
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At  the  time  these  tests  were 
completed,  and  the  cable  put  in 
regular  commercial  service  in 
June  1941,  the  effects  of  the  war 
were  beginning  to  be  seriously 
felt.  This  was  evident  in  two 
ways:  first,  the  diversion  of  de¬ 
velopment  effort  to  wartime 
needs;  and  second,  the  growing 
demands  for  long  'distance  cir¬ 
cuits,  particularly  on  the  trans¬ 
continental  route.  These  circum¬ 
stances  combined  to  bring  about 
a  cessation  in  the  installation  and 
development  of  coaxial  systems^ 
and  concentration  of  effort  on  the 
installation  of  cable  carrier,  open- 
wire  carrier  systems,  and  other 
means  which  seemed  less  specu¬ 
lative,  to  meet  the  wartime  de¬ 
mands.  The  New  York-Philadel- 
phia  and  the  Stevehs  Point- 
Minneapolis  systems,  however, 
continued  in  service  and  the_jex- 
perience  gained  with  their  ^opera¬ 
tion  gradually  made  possible  the 
elimination  of  various  troubles 
which  became  evident  in  com¬ 
mercial  operation.  Toward  the 
end  of  the  war  when  material 
shortages  became  serious,  it  be¬ 
came  desirable  to  resume  the 
manufacture  of  coaxial  cable  be¬ 
cause  of  the  smaller  amounts  of 
lead  and  copper  employed  in  its 
construction.  Concurrently  a  pro¬ 
gram  was  initiated  for  installa¬ 
tion  on  a  country-wide  basis. 

Present  Standard  System 

The  3  me.  coaxial  system  de¬ 
veloped  before  the  war  is  known 
as  the  Type  L-1  system  and,  with 
minor  modifications,  is  now  being 
installed  on  a  large  scale.  Ac¬ 
cordingly,  the  components  and 
the  performance  of  this  system 
are  of  present-day  importance 
and  will  be  described  below. 

Coaxial  cables  installed  prior 
to  last  year  contain  coaxial  tubes 
.27  inches  in  inside  diameter  with 
an  inner  conductor  of  solid  cop¬ 
per  .070  inches  in  diameter.  The 
insulation  consists  of  hard  rubber 
or  polyethylene  discs  spaced 
about  %  of  an  inch  apart,  as 
illustrated  in  Figure  3.  This  ar¬ 
rangement  results  in  an  average 
dielectric  constant  only  about 
10%  greater  than  air  and  an  im¬ 
pedance  of  about  75  ohms,  at  the 
higher  frequencies.  The  outside 
conductor  is  made  of  a  thin  longi¬ 
tudinal  copper  tape  folded  around 
the  insulators  and  held  in  place 
by  teeth  on  both  edges  which 
lock  together.  This  structure  is 
then  bound  down  by  two  layers 
of  steel  tape  which  provide  me- 


tion  with  temperature  is  substan¬ 
tial  and  even  with  buried  cables 
amounts  t6  about  10%  in  the 
course  of  a  year.  In  order  to  take 
care  of  these  changes  due  to  tem¬ 
perature,  automatic  regulation  is 
provided  by  means  of  a  pilot  fre¬ 
quency  at  2064  kc.,  which  is 
transmitted  from  end  to  end  over 
the  coaxial  system.  This  fre¬ 
quency  is  picked  off  with  a  nar¬ 
row  band  crystal  filter  at  points 
where  regulation  is  required, 
usually  the  output  of  every  sec¬ 
ond  repeater.  The  control  of  the 
amplifier  gain,  including  the  de¬ 
sired  shaping  of  the  gain  over  the 
frequency  band,  is  provided  by  a 
network  in  the  feedback  path. 
The  variable  element  in  this  net¬ 
work  is  a  thermistor,  the  resist¬ 
ance  of  which  depends  upon  its 
•temperature.  This  thermistor  is 
heated  by  the  power  derived 
from  the  pilot  frequency  in  a  cir¬ 
cuit  so  arranged  that  if  the  re¬ 
peater  output  is  low  the  ther¬ 
mistor  will  act  to  raise  it  or,  con¬ 
versely,  if  the  repeater  output  is 
high  the  thermistor  will  decrease 
the  gain.  This  automatic  control 
scheme,  first  developed  for  coax¬ 
ial  feedback  repeaters,  has  also 
been  applied  to  the  later-design 
type  K  cable  carrier  system.  The 
action  of  such  a  control  is  sub¬ 
stantially  perfect,  even  in  a  long 
system,  at  the  pilot  frequency. 
However,  at  other  frequencies  in 
the  band,  the  relatively  simple 
equalizer  networks  result  in  sys¬ 
tematic  departures  from  the  de¬ 
sired  uniform  characteristic.  In 
order  to  keep  these  departures 
within  satisfactory  limits  on  the 
coaxial  system,  three  additional 
pilot  frequencies  at  60  kc.,  556 
kc.,  and  3096  kc.  are  used  which 
actuate  variable  equalizers  at  the 
main  or  attended  repeater  sta¬ 
tions  along  the  line  to  hold  the 
overall  transmission  at  these  fre¬ 
quencies  within  desired  limits. 
No  opportunity  has  yet  been 
afforded  for  testing  extremely 
long  straightaway  coaxial  systems 
so  that  the  overall  performance 
which  can  be  obtained  is  not  yet 
known.  On  the  basis  of  present 
performance,  however,  it  appears 
that  no  serious  difficulty  will  be 
encountered  in  providing  satis¬ 
factory  telephone  circuit  opera¬ 
tion  for  transcontinental  dis¬ 
tances.  For  television  operation, 
however,  because  of  the  much 
more  severe  requirements,  par¬ 
ticularly  on  delay  distortion,  it 
appears  probable  that  more  exact 


Figure  5. — Two-way  repeater  for  3-mc, 
coaxial  cable  system. 


chanical  strength  and  some  addi¬ 
tional  electrical  shielding.  More 
recently  a  somewhat  larger  co¬ 
axial  conductor  has  been  adopted 
as  standard  because  of  the  antic¬ 
ipated  extension  in  the  usable 
frequency  range  of  coaxial  sys¬ 
tems  to  much  higher  frequencies 
than  were  originally  contem¬ 
plated.  This  new  conductor  has 
an  inside  diameter  of  %  of  an 
inch  with  other  dimensions  pro¬ 
portionately  increased  so  that  it 
has  substantially  the  same  elec¬ 
trical  characteristics  except  that 
its  attenuation  at  any  frequency 
is  sufficiently  lower  to  enable  a 
nominal  repeater  spacing  of 
about  8  miles  to  be  used  instead 
of  the  5V2  mile  spacing  required 
by  the  prewar  cables. 

Repeaters 

The  repeaters  for  the  L-1  sys¬ 
tem  are  built  around  a  small-size, 
high  gain  Western  Electric  pen¬ 
tode,  designed  especially  for  use 
in  wide  band  amplifiers.  This 
tube,  incidentally,  when  mounted 
in  a  different  envelope,  found 
very  wide  and  important  usage 
during  the  war  under  the  code 
number  6AK5.  The  coaxial  am¬ 
plifier  uses  a  3-stage  circuit  with 
feedback,  the  overall  gain  at  the 
top  frequency  being  about  50  db 
with  somewhat  lower  gains  at  the 
lower  frequencies.  The  design  is 
such  that  the  amplifier  gain  is 
just  equal  to  the  loss  in  a  fixed 
equalizer  plus  the  average  loss  in 
a  repeater  section  of  line,  which 
is  5%  or  8  miles  depending  upon 
the  size  conductor  in  the  cable. 

As  the  line  loss  is  due  mainly 
to  losses  in  the  copper,  its  varia¬ 
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equalizing  methods  and  equip¬ 
ment  will  be  required  before  this 
system  can  be  considered  satis¬ 
factory  for  transcontinental  use. 

Because  of  the  close  spacing  of 
coaxial  repeaters  it  is  highly  de¬ 
sirable  to  economize  on  their 
housing  arrangements.  Accord- 
ingly,  two  important  features 
have  been  incorporated  in  the 
system  design  to^make  this  pos¬ 
sible.  The  first  of  these  is  an 
arrangement  for  providing  power 
for  operation  of  the  repeaters 
over  the  coaxial  line  itself.  This 
power  is  supplied  at  60  cycles  be¬ 
tween  the  two  inner  conductors 
of  a  pair  of  coaxial  tubes,  the 
mid-point  being  grounded  to  the 
outer  conductor.  This  power  is 
supplied  on  a  constant  current 
basis,  thus  avoiding  any  variation 
in  the  voltage  supplied  to  each 


repeater  by  changes  in  the  cop¬ 
per  losses  in  the  line  as  the  tem¬ 
perature  changes.  The  maximum 
rms.  voltage  which  it  seems  safe 
to  use  for  this  purpose  is  about 
1300  volts  on  the  small-size  cables 
and  2000  volts  on  the  present- 
design  cables.  Eight  repeaters  in 
each  direction  may  be  fed  from  a 
power  supply  point  on  the 
smaller  type  cables  and  ten  re¬ 
peaters  in  each  direction  on  the 
larger  cables.  The  other  design 
feature  which  makes  for  simplifi¬ 
cation  of  the  line  repeater  in¬ 
stallation  is  the  provision  of  au¬ 
tomatic  signaling  arrangements 
whereby  conditions  at  the  line  re¬ 
peaters  are  made  known  to  a 
maintenance  man  at  a  main  cen¬ 
tral  station  many  miles  away.  At 
the  unattended  repeater,  the  most 
important  information  is  whether 
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or  not  the  2064  kc.  pilot  fre¬ 
quency  is  being  transmitted  at 
the  proper  level.  If  this  level  de¬ 
parts  from  normal  by  more  than 
a  predetermined  amount,  a  relay 
contact  is  closed  and  a  d.c.  signal 
operated  on  an  ordinary  pair  of 
wires  in  the  same  cable  appears 
before  the  maintenance  man  at 
the  control  station.  By  a  simple 
test  on  this  control  pair,  the 
maintenance  man  can  determine 
which  amplifier  of  the  many  un¬ 
der  his  control  is  in  trouble  and 
whether  the  trouble  is  too  high 
output  or  too  low.  This  informa¬ 
tion  is  usually  obtained  before 
the  system  gets  so  far  out  of  line 
that  transmission  trouble  has  re¬ 
sulted.  Hence  the  maintenance 
man  has  time  to  take  steps  for 
the  removal  of  the  possible 
trouble.  For  example,  he  might 
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elect  to  switch  the  system  onto 
the  alternate  line  in  that  section 
and  send  someone  out  to  make 
special  tests  on  the  repeater 
which  had  an  incipient  trouble. 

Figure  4  shows  a  view  of  the 
3  me.  coaxial  amplifier  with  cover 
removed.  It  will  be  observed 
that  it  is  an  extremely  compact 
design  arranged  to  plug  into  a 
socket,  much  as  a  vacuum  tube 
is  plugged  in.  Normally  the 
cover  is  soldered  into  place  and  a 
small  amount  of  drying  agent  en¬ 
closed  within  the  amplifier  so 
that  no  difficulty  with  its  opera¬ 
tion  is  anticipated  until  such 
time  as  a  tube  may  fail.  For  or¬ 
dinary  maintenance  the  amplifier 
is  removed  from  its  socket  and  a 
new  amplifier  plugged  in.  The 
old  amplifier  is  then  returned  to 
a  central  bureau  for  tube  replace- 


Termmals 

To  make  economical  use  of  a 
wide-band  transmission  system, 
such  as  the  coaxial,  it  is  neces¬ 
sary  to  provide  terminal  arrange¬ 
ments  which  will  permit  multi¬ 
plexing  a  large  number  of  dif¬ 
ferent  signals  for  simultaneous 
transmission  over  the  system.  As 
the  principal  objective  of  the  co¬ 
axial  was  to  provide  telephone 
circuits,  terminals  for  that  pur¬ 
pose  are  of  the  greatest  interest. 

The  frequency  band  required 
to  transmit  long  distance  tele¬ 
phone  conversations  with  a  suit¬ 
able  degre  of  fidelity  has  been 
determined  to  be  from  about  200 
cycles  to  about  3200  cycles.  Prior 
to  the  intensive  development 
'  work  on  wide  band  systems  re¬ 
ferred  to  above,  electrical  filter¬ 
ing  means  available  did  not  per- 


velopment  of  quartz  crystal  filter 
techniques,  and  improved  coil 
and  condenser  filters  at  the  Bell 
Telephone  Laboratories,  provided 
means  for  greatly  economizing  on 
frequency  space  because  it  per¬ 
mitted  adjacent  channels  to  be 
placed  much  closer  together. 
With  these  techniques  it  was 
found  possible  to  place  a  speech 
channel  in  each  4000  cycle  block. 
As  part  of  the  coaxial  develop¬ 
ment,  quartz  crystal  filters  were 
built  at  various  frequencies  from 
about  30  kc.  up  to  a  few  hundred 
kilocycles.  Because  of  the  stabil¬ 
ity  and  permanence  of  the  quartz 
crystal  filter  and  its  probable 
long  term  economy,  it  was  de¬ 
cided  to  standardize  on  a  group 
of  12  crystal  channel  filters  suit¬ 
able  for  use  on  coaxial,  cable 
carrier,  or  open  wire  carrier  sys- 
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television  programs.  Such  service  is  now  in  experi* 
mental  operation  between  Washington  and  New  York 
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ment  and  repair,  as  required. 
Figure  5  shows  a  complete  two- 
way  repeater  which  includes  two 
amplifiers — one  for  each  direc¬ 
tion  of  transmission — together 
with  their  automatic  regulators, 
power  supply  filters,  automatic 
relays,  and  means  for  carrying 
out  the  various  maintenance  op¬ 
erations. 


mit  placing  carrier  channels  of 
such  width  as  close  together  in 
the  frequency  spectrum  as  was 
desired.  To  meet  the  standards 
of  crosstalk  which  are  deemed 
suitable,  it  is  necessary  to  provide 
a  selectivity  of  about  60  db  over 
each  channel  band  against  the 
frequencies  being  transmitted  in 
adjacent  channel  bands.  The  de- 
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terns.  The  arrangement  finally 
adopted  consisted  of  such  a  group 
of  filters  in  the  range  from  60  kc. 
to  108  kc. 

Each  speech  channel  trans¬ 
mitted  over  such  a  carrier  system 
is  first  divided  into  a  four-wire 
circuit  by  means  of  a  hybrid  coiL 
On  the  transmitting  side  the  sig¬ 
nal  is  then  modulated  with  a 
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carrier  of  64  kc.  for  channel 
No.  1,  for  example,  and  the  lower 
sideband  from  60  kc.  to  64  kc. 
selected  by  the  channel  No.  .  1 
filter.  Similarly,  the  next  11 
speech  channels  are  modulated 
with  carriers  of  68  kc.,  72  kc.,  and 
so  forth  up  to  108  kc.  The  lower 
sidebands  in  each  case  are  se¬ 
lected  by  the  corresponding  crys¬ 
tal  filters  and  the  outputs  of  all 
12  filters  connected  in  parallel. 
vVith  all  channels  active,  this 
bank  of  modulators  and  filters 
produces  signals  in  the  range 
from  60  kc.  to  108  kc.  In  the  re¬ 
ceiving  branch,  signals  in  the 
same  frequency  range,  60  kc.  to 
108  kc.,  are  impressed  on  another 
bank  of  12  crystal  filters  in  par¬ 
allel,  each  of  which  selects  the 
sideband  frequencies  of  a  partic¬ 
ular  *  channel.  Each  filter  output 
is  then  demodulated  individually, 
by  means  of  the  same  carrier  fre¬ 
quency  used  at  the  transmitting 
end,  and  amplified  to  produce 
voice  frequencies  of  suitable  vol¬ 
ume  for  use  as  a  toll  circuit.  The 
two-way  terminal  equipment,  in¬ 
cluding  modulators,  crystal  fil¬ 
ters,  and  demodulators  with  asso¬ 
ciated  amplifiers  for  12  speech 
channels,  is  usually  built  up  as  a 
unit  and  is  called  a  “channel 
bank.” 

In  the  coaxial  system,  arrange¬ 
ments  to  accommodate  large 
numbers  of  speech  channels  in¬ 
volve  additional  steps  of  modula¬ 
tion,  which  move  groups  of  side¬ 
band  frequencies  into  the  higher 
frequencies  as  indicated  in  Fig¬ 
ure  6.  Five  12-channel  groups 
are  first  combined  by  a  second 
step  of  modulation  into  a  60- 
channel  “super  group,”  which  oc¬ 
cupies  the  frequency  range  from 
312  kc.  to  552  kc.  Such  double 
modulation,  when  first  investi¬ 
gated  for  the  coaxial  system, 
seemed  rather  speculative;  how¬ 
ever  it  has  since  become  common 
practice  and  when  performed  in 
suitable  circuits  can  be  accom¬ 
plished  without  the  introduction 
of  appreciable  amounts  of  un¬ 
wanted  modulation  products. 

The  full  normal  complement  of 
480  telephone  circuits  is  obtained 
on  the  type  L-1  coaxial  system 
by  transmitting  eight  60-channel 
super  groups.  These  eight  super 
groups  are  impressed,  one  above 
the  other  in  the  frequency  range, 
by  means  of  a  third  step  of  modu¬ 
lation  as  shown  also  in  Figure  6. 
At  the  receiving  end,  three  steps 
of  demodulation  are  similarly 


employed,  but  in  the  reverse  or¬ 
der.  Equipment  for  these  pur¬ 
poses  has  been  standardized  and 
involves  group  and  supergroup 
modulators,  demodulators,  and 
wide  band  filters  as  required.  If 
it  is  desired  to  terminate  some  of 
the  circuits  at  intermediate  points 
on  a  coaxial  system,  the  desired 
part  of  a  complete  terminal  can 
be  installed  and  any  number  of 
circuits,  for  example  one  com¬ 
plete  super  group,  terminated  at 
that  point.  Thus,  great  flexibility 
of  circuit  layout  is  |X)ssible  with 
this  system. 

For  the  transmission  of  types 
of  signal  other  than  telephone, 
special  terminal  arrangements  are 
provided.  The  most  spectacular 
such  use  is  for  television  trans¬ 
mission.  In  this  case  the  entire 
usable  frequency  band  is  usually 
required;  in  fact,  the  present 
standard  525-line  television  image 
should  normally  have  a  4  me. 
band  for  its  complete  transmis¬ 
sion.  The  type  L-1  coaxial  sys¬ 
tem  can  be  used  to  provide  a 
maximum  band  of  about  2.7  me. 
sufficiently  free  from  amplitude 
and  phase  distortion  to  be  suit¬ 
able  for  television.  The  scheme 
used  involves  double  modulation 
of  the  video  signal  so  as  to  place 
its  zero  frequency  at  311  kc.  for 
transmission  over  the  line.  An 
upper  sideband  of  about  2.7  me. 
can  then  be  transmitted  over  the 
coaxial  system.  Along  with  this, 
a  vestigial  lower  sideband  of 
about  150  kc.  is  also  transmitted. 
The  amplitude  and  phase  of  the 
vestigial  sideband  and  the  lower 
frequencies  in  the  useful  side¬ 
band  are  carefully  controlled  so 
that  upon  demodulation  at  the 
far  end  the  amplitude  and  phase 
of  the  resulting  video  signal  are 
made  substantially  correct  down 
to  the  lowest  usable  video  fre¬ 
quencies. 

For  the  transmission  of  high 
quality  program  material,  wider 
bands  are  usually  desired  than 
for  ordinary  speech.  Specially 
arranged  terminals  utilizing  the 
space  normally  allocated  to  two 
or  more  speech  channels  have 
been  designed  to  provide  program 
channels  of  the  desired  frequency 
band.  Conversely,  for  telegraph, 
narrower  frequency  bands  are 
sufficient  and  for  this  purpose  or¬ 
dinary  voice-frequency  carrier 
telegraph  terminal  equipment  is 
used  to  split  up  a  normal  speech 
channel  into  12  or  18  separate 
telegraph  channels.  The  trans¬ 


mission  path  over  the  coaxial  sys¬ 
tem  is  sufficiently  linear  and 
stable  and  adequately  free  of 
noise  to  serve  these  purposes  as 
well  as  for  telephone  service. 

Current  Installation  and  Plans 

The  type  L-1  coaxial  system,  as 
above  described,  is  now  being  in¬ 
stalled  upon  a  wide  scale  through¬ 
out  the  United  States.  Figure  7 
shows  the  routes  on  which  coax¬ 
ial  cables  now  exist  or  are  being 
installed.  It  will  be  noticed  that 
present  installations  include  the 
main  route  along  the  Eastern  Sea¬ 
board  and  most  of  the  Southern 
Transcontinental  route  to  Los 
Angeles.  As  of  the  end  of  1946, 
about  three  thousand  miles  of 
coaxial  cable  were  in  the  ground. 

As  indicated  on  the  map,  very 
considerable  extensions  of  the  co¬ 
axial  installations  are  planned  for 
the  next  few  years.  Most  of  the 
cables  to  be  installed  will  contain 
eight  coaxial  conductors.  These 
will  include  installations  on  the 
major  telephone  traffic  routes  of 
the  country.  The  heaviest  traffic 
route  in  the  country  is  between 
New  York  and  Washington;  on 
that  route  there  will  be  sufficient 
coaxial  conductors  available  by 
the  end  of  this  year  to  provide 
for  a  number  of  television  facili¬ 
ties*  as  well  as  about  1000  tele¬ 
phone  circuits. 

The  present  construction  sched¬ 
ule  contemplates  completion  not 
only  of  the  route  to  Los  Angeles 
this  year  but  also  a  route  west¬ 
ward  to  Pittsburgh  plus  an  ex¬ 
tension  along  the  Atlantic  Sea¬ 
board  to  Miami.  By  the  end  of 
1948,  or  shortly  thereafter,  in¬ 
stallations  will  be  extended  to 
Cleveland,  Buffalo,  Detroit,  Chi¬ 
cago,  and  St.  Louis.  Other  routes 
to  be  developed  shortly  thereafter 
include  New  York-Boston,  New 
York-Albany-Buffalo,  and  Pitts- 
burgh-Day  ton  -  Indianapolis  -  Terre 
Haute.  The  exact  schedules  for 
these  extensions  will,  of  course, 
depend  upon  the  urgency  of  the 
need  for  such  additional  facilities. 
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STANDARDS  IN  ELECTRONICS 


By  COLONEL  GORDON  C.  IRWIN 

Commanding  OfFIcer,  Signal  Corps  Standards  Agency 


Diversification,  arch-foo  of 
military  efficiency,  may  lose 
a  battle,  a  campaign,  even  an 
entire  war.  Superiority  in  arms 
and  equipment  are  dissipated 
when  repair  and  supply  functions 
in  technological  warfare  are  com¬ 
plicated  by  lack  of  standardiza¬ 
tion. 

Just  prior  to  World  War  II 
there  was  an  overwhelming  con¬ 
fusion  in  the  available  supplies 
of  component  parts  for  those 
equipments  used  by  the  Army 
that  were  in  general  industrial 
manufacture.  This  chaos  could 
easily  have  impeded  the  war  • 
effort  to  the  extent  that  victory 
might  have  been  delayed  by  many 
months  and  thousands  of  addi¬ 
tional  American  lives  would  have 


been  sacrificed  to  the  cause  of 
industrial  individuality. 

Bottle  Neck 

The  Honorable  Louis  Johnson, 
then  Under  Secretary  of  War, 
delivered  his  famous  lecture, 
“Battle  Axes  To  Bottle  Necks,^’ 
in  the  Spring  of  1939.  Address¬ 
ing  an  audience  of  procurement 
planning  officers  and  students  at 
the  Army  Industrial  College  in 
Washington,  he  emphasized  the 
serious  problems  that  would  be 
encountered  in  the  projected  In¬ 
dustrial  Mobilization  Plan  and 
discussed  possible  solutions.  This 
meeting  marked  the  first  attempt 
to  grapple  with  the  tremendous 
task  facing  an  Army  mobilized 
for  global  campaigns. 


Without  standardization.  Sig¬ 
nal  Corps  logistics,  in  particular, 
was  hopelessly  burdened  with  a 
surfeit  of  sizes,  shapes,  types, 
mountings,  and  a  serious  varia¬ 
tion  in  quality  of  material.  This 
intolerable  condition  made  it 
necessary  to  carry  in  stock,  all 
over  the  world,  hundreds  of  du¬ 
plications  of  components,  each 
having  identical  electrical  char¬ 
acteristics,  for  the  adequate  sup¬ 
ply  and  maintenance  of  field 
equipment.  One  or  two  standard 
items  would  easily  have  sufficed. 

Rectification 

The  first  step  to  achieve  order 
in  Army  electronics  was  a  con¬ 
tract  executed  by  the  War  Pro.- 
duction  Board  with  the  American 
Standards  Association  in  J une 
1942,  out  of  which  came  a  few 
“American  War  Standards’’  on 


The  Standardization  Cycle. 

1.  First  Step.  22  holder  types,  with  closer  tolerances  requiring  approximately  125  electrical  specifications. 

2.  Second  Step.  7  holder  types,  requiring  17  electrical  specifications. 

3.  Third  Step.  5  holder  types,  requiring  1 1  electrical  specifications. 

4.  Fourth  Step.  2  holder  types,  requiring  6  electrical  specifications. 

5.  Ultimate  Goal:  I  or  2  holder  types,  not  to  exceed  12-15  specifications. 
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'  such  items  as  capacitors,  resistors 
[  and  switches.  Simultaneously,  a 
L  Service  committee  in  Washington 
r  was  developing  what  is  presently 
I  known  as  “JAN-1  A”  specification 
I  on  radio  electron  tubes. 

To  accelerate  this  work,  the 
Signal  Corps  Standards  Agency 
was  organized  at  Fort  Monmouth, 
New  Jersey,  on  1  January  1943. 
This  unit  assumed  complete  re- 
\  sponsibility  for  electronic  stand- 
5  a.  dization  on  17  December  1943. 
The  American  Standards  Asso¬ 
ciation  had  delivered  twenty-one 
American  War  Standards,  two  of 
;  which  are  in  current  use  by  the 
Services.  Most  of  the  others  form 
the  bases  of  presently  issued 
JAN  (Joint  Army -Navy)  Speci¬ 
fications. 

When  responsibility  for  air¬ 
borne*  and  associated  electronic 
equipments  was  transferred  to 
the  Army  Air  Forces,  it  became 
expedient  to  enlarge  the  scope  of 
the  Agency  and,  accordingly,  it 
was  reorganized  as  the  Army 
Electronics  Standards  Agency  on 
9  April  1945. 

From  the  beginning  the  Navy 
was  a  participant,  but  to  formal¬ 
ize  the  cooperative  project,  the 
Army-Navy  Electronics  Stand¬ 
ards  Agency,  later  Army-Navy 
Electronic  and  Electrical  Stand¬ 
ards  Agency,  had  been  estab¬ 
lished  in  December  1943.  Since 
that  date,  all  activities  of  the 
Signal  Corps  Standards  Agency 
and  the  Army  Electronics  Stand¬ 
ards  Agency  have  been  of  a  joint 
nature,  with  the  two  services 
cooperating  fully.  All  specifica¬ 
tions  are  published  as  JAN,  Joint 
Army-Navy,  and  all  publications 
are  issued  under  the  banner  of 
Army-Navy  Electronic  and  Elec¬ 
trical  Standards  Agency. 

Program 

The  standardization  program 
was  designed  to: 

a.  Simplify  the  number  of  types 
and  sizes  required  and  to  pro¬ 
vide  uniform  type  designa¬ 
tions,  resulting  in  increased 
production  because  of  fewer 
variations,  reduction  of  in¬ 
ventory  in  supply  establish¬ 
ments  and  facilitation  of  re¬ 
placement  of  parts  in  the  field. 

b.  Insure  interchangeability  of 
all  component  parts  having 
the  same  type  designation,  re¬ 
gardless  of  the  manufacturer, 
purchaser,  or  using  service. 

0.  Provide  for  grades  and  classes 
of  quality,  thus  permitting  the 
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use  of  the  lowest  suitable 
grade  when  applicable  and 
saving  the  better  grades  which 
are  usually  more  difficult  to 
produce. 

d.  Effect  a  saving  in  strategic 
and  critical  raw  materials. 

e.  Provide  a  uniform  method  of 
testing. 

The  Standardization  program 
has  three  distinct  but  inter-de¬ 
pendent  phases: 

a.  The  preparation,  promulga¬ 
tion  and  revision  of  standard 
specifications. 

b.  The  test  and  approval  phase, 
including  qualification  tests 
under  the  standard  specifica¬ 
tions  and  the  issuance  of 
qualification  approvals. 

c.  The  application  phase,  in 
which  standard  specifications 
are  administered*  and  are  ap¬ 
plied  to  procurement.  The 
effectiveness  of  the  entire  pro¬ 
gram  is  measured  by  the  ex¬ 
tent  to  which  specifications 
are  utilized. 

Current  Operations 

At  the  present  time  there  are 
in  force  fifty-eight  standard  speci¬ 
fications  issued  by  the  Agency; 
seven  are  nearing  completion; 
and  it  is  estimated  that  forty-four 
others  will  be  issued  when  the 
work  load  of  the  unit  will  permit 
their  processing.  These  specifica- 
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tions  include  radio  electron  tubes, 
capacitors,  measuring  i  n  s  t  r  u- 
ments,  insulators,  resistors,  plas¬ 
tics,  crystals,  coaxial  cables,  bat¬ 
teries,  rheostats,  switches,  sock¬ 
ets,  connectors,  wav  e-guides, 
transformers,  dynamqtors,  plugs, 
jacks,  wire,  and  numerous  others. 

There  is  no  end  to  the  stand¬ 
ardization  program.  To  achieve 
the  objectives  of  the  project,  to 
keep  abreast  of  new  develop¬ 
ments  in  electronics  and  to  main¬ 
tain  adequate  standards,  constant 
revision,  testing  and  engineering 
analyses  of  improvements  in  de¬ 
sign,  production  techniques  and 
military  requirements  will  be 
necessary. 

Notable  contributions  to  the 
success  of  the  standards  program 
have  been  made  by  technical 
societies,  standards  groups  of  in¬ 
dustry  associations  and  educa¬ 
tional  institutions. 

AESA  now  has  an  authorized 
strength  of  ten  officers  and 
ninety-three  civilian  employees. 
To  them  is  entrusted  the  task  of 
maintaining  the  high  standards 
that  have  helped  make  the  elec¬ 
tronic  and  communication  equip¬ 
ment  of  the  United  States  Armed 
Services  second  to  none  in  per¬ 
formance  and  quality. 
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STANDARDS  IN  ELECTRONICS 


By  COLONEL  GORDON  C.  IRWIN 


Commanding  OfFicer,  Signal 

Diversification,  arch-foe  of 
military  efficiency,  may  lose 
a  battle,  a  campaign,  even  an 
entire  war.  Superiority  in  arms 
and  equipment  are  dissipated 
when  repair  and  supply  functions 
in  technological  warfare  are  com¬ 
plicated  by  lack  of  standardiza¬ 
tion. 

Just  prior  to  World  War  II 
there  was  an  overwhelming  con¬ 
fusion  in  the  available  supplies 
of  component  parts  for  those 
equipments  used  by  the  Army 
that  were  in  general  industrial 
manufacture.  This  chaos  could 
easily  have  impeded  the  war 
effort  to  the  extent  that  victory 
might  have  been  delayed  by  many 
months  and  thousands  of  addi¬ 
tional  American  lives  would  have 


Corps  Standards  Agency 

been  sacrificed  to  the  cause  of 
industrial  individuality. 

Bottle  Neck 

The  Honorable  Louis  Johnson, 
then  Under  Secretary  of  War, 
delivered  his  famous  lecture, 
“Battle  Axes  To  Bottle  Necks,^^ 
in  the  Spring  of  1939.  Address¬ 
ing  an  audience  of  procurement 
planning  officers  and  students  at 
the  Army  Industrial  College  in 
Washington,  he  emphasized  the 
serious  problems  that  would  be 
encountered  in  the  projected  In¬ 
dustrial  Mobilization  Plan  and 
discussed  possible  solutions.  This 
meeting  marked  the  first  attempt 
to  grapple  with  the  tremendous 
task  facing  an  Army  mobilized 
for  global  campaigns. 


Without  standardization.  Sig¬ 
nal  Corps  logistics,  in  particular, 
was  hopelessly  burdened  with  a 
surfeit  of  sizes,  shapes,  types, 
mountings,  and  a  serious  varia¬ 
tion  in  quality  of  material.  This 
intolerable  condition  made  it 
necessary  to  carry  in  stock,  all 
over  the  world,  hundreds  of  du¬ 
plications  of  components,  each 
having  identical  electrical  char¬ 
acteristics,  for  the  adequate  sup¬ 
ply  and  maintenance  of  field 
equipment.  One  or  two  standard 
items  would  easily  have  sufficed. 

Rectification 

The  first  step  to  achieve  order 
in  Army  electronics  was  a  con¬ 
tract  executed  by  the  War  Pro¬ 
duction  Board  with  the  American 
Standards  Association  in  June 
1942,  out  of  which  came  a  few 
“American  War  Standards”  on 


The  Standardization  Cycle. 

1.  First  Step.  22  holder  types,  with  closer  tolerances  requiring  approximately  125  electrical  *  specifications. 

2.  Second  Step.  7  holder  types,  requiring  17  electrical  specifications. 

3.  Third  Step.  5  holder  types,  requiring  1 1  electrical  specifications. 

4.  Fourth  Step.  2  holder  types,  requiring  6  electrical  specifications. 

5.  Ultimate  Goal:  I  or  2  holder  types,  not  to  exceed  12-15  specifications. 
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I  Lich  items  as  capacitors,  resistors 
1  and  switches.  Simultaneously,  a 
Service  committee  in  Washington 
was  developing  what  is  presently 
^alown  as  “JAN-1  A”  specification 
!  ,)n  radio  electron  tubes. 

To  accelerate  this  work,  the 
Signal  Corps  Standards  Agency 
was  organized  at  Fort  Monmouth, 
New  Jersey,  on  1  January  1943. 
This  unit  assumed  complete  re¬ 
sponsibility  for  electronic  stand¬ 
ardization  on  17  December  1943. 
The  American  Standards  Asso¬ 
ciation  had  delivered  twenty-one 
American  War  Standards,  two  of 
which  are  in  current  use  by  the 
Services.  Most  of  the  others  form 
the  bases  of  presently  issued 
JAN  (Joint  Army-Navy)  Speci¬ 
fications. 

When  responsibility  for  air¬ 
borne  and  associated  electronic 
equipments  was  transferred  to 
the  Army  Air  Forces,  it  became 
expedient  to  enlarge  the  scope  of 
the  Agency  and,  accordingly,  it 
was  reorganized  as  the  Army 
Electronics  Standards  Agency  on 
9  April  1945. 

From  the  beginning  the  Navy 
was  a  participant,  but  to  formal¬ 
ize  the  cooperative  project,  the 
Army-Navy  Electronics  Stand¬ 
ards  Agency,  later  Army-Navy 
Electronic  and  Electrical  Stand¬ 
ards  Agency,  had  been  estab¬ 
lished  in  December  1943.  Since 
that  date,  all  activities  of  the 
Signal  Corps  Standards  Agency 
and  the  Army  Electronics  Stand¬ 
ards  Agency  have  been  of  a  joint 
nature,  with  the  two  services 
cooperating  fully.  All  specifica¬ 
tions  are  published  as  JAN,  Joint 
Army-Navy,  and  all  publications 
are  issued  under  the  banner  of 
Army-Navy  Electronic  and  Elec¬ 
trical  Standards  Agency. 

Program 

The  standardization  program 
was  designed  to: 

a.  Simplify  the  number  of  types 
and  sizes  required  and  to  pro¬ 
vide  uniform  type  designa¬ 
tions,  resulting  in  increased 
production  because  of  fewer 
variations,  reduction  of  in¬ 
ventory  in  supply  establish¬ 
ments  and  facilitation  of  re¬ 
placement  of  parts  in  the  field. 

b.  Insure  interchangeability  of 
all  component  parts  having 
the  same  type  designation,  re¬ 
gardless  of  the  manufacturer, 
purchaser,  or  using  service. 

c.  Provide  for  grades  and  classes 
of  quality,  thus  permitting  the 
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use  of  the  lowest  suitable 
grade  when  applicable  and 
saving  the  better  grades  which 
are  usually  more  difficult  to 
produce.  ’ 

d.  Effect  a  saving  in  strategic 
and  critical  raw  materials. 

e.  Provide  a  uniform  method  of 
testing. 

The  Standardization  program 
has  three  distinct  but  inter-de- 
pendent  phases: 

a.  The  preparation,  promulga¬ 
tion  and  revision  of  standard 
specifications. 

b.  The  test  and  approval  phase, 
including  qualification  tests 
under  the  standard  specifica¬ 
tions  and  the  issuance  of 
qualification  approvals. 

c.  The  application  phase,  in 
which  standard  specifications 
are  administered-  and  are  ap¬ 
plied  to  procurement.  The 
effectiveness  of  the  entire  pro¬ 
gram  is  measured  by  the  ex¬ 
tent  to  which  specifications 
are  utilized. 

Current  Operations 

At  the  present  time  there  are 
in  force  fifty-eight  standard  speci¬ 
fications  issued  by  the  Agency; 
seven  are  nearing  completion; 
and  it  is  estimated  that  forty-four 
others  will  be  issued  when  the 
work  load  of  the  unit  will  permit 
their  processing.  These  specifica- 


Standardizaiion  in  capacihors. 


tions  include  radio  electron  tubes, 
capacitors,  measuring  i  n  s  t  r  u- 
ments,  insulators,  resistors,  plas¬ 
tics,  crystals,  coaxial  cables,  bat¬ 
teries,  rheostats,  switches,  sock¬ 
ets,  connectors,  wav  e-guides, 
transformers,  dynamotors,  plugs, 
jacks,  wire,  and  numerous  others. 

There  is  no  end  to  the  stand¬ 
ardization  program.  To  achieve 
the  objectives  of  the  project,  to 
keep  abreast  of  new  develop¬ 
ments  in  electronics  and  to  main¬ 
tain  adequate  standards,  constant 
revision,  testing  and  engineering 
analyses  of  improvements  in  de¬ 
sign,  production  techniques  and 
military  requirements  will  be 
necessary. 

Notable  contributions  to  the 
success  of  the  standards  program 
have  been  made  by  technical 
societies,  standards  groups  of  in¬ 
dustry  associations  and  educa¬ 
tional  institutions. 

AESA  now  has  an  authorized 
strength  of  ten  officers  and 
ninety-three  civilian  employees. 
To  them  is  entrusted  the  task  of 
maintaining  the  high  standards 
that  have  helped  make  the  elec¬ 
tronic  and  communication  equip¬ 
ment  of  the  United  States  Armed 
Services  second  to  none  in  per¬ 
formance  and  quality. 
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By  Brig.  Gen.  E.  B.  McKinley 
Commandant,  Industrial  College  of  the  Armed  Forces 


Designation,  on  26  April  1946, 
of  the  Army  Industrial  Col¬ 
lege  as  “The  Industrial  College 
of  the  Armed  Forces”  reflected, 
in  the  full  participation  of  the 
Navy  Department,  the  achieve¬ 
ment  of  the  objectives  toward 
which  the  College  had  been 
evolving  since  its  establishment 
in  1924. 

The  almost-disastrous  effects  of 
the  failure  of  the  United  States, 
prior  to  World  War  I,  to  devote 
adequate  attention  to  national  de¬ 
fense,  and,  particularly,  the  lack 
of  understanding  of  the  enorm¬ 
ous  problems  involved  in  the  di¬ 
rection  of  our  vast  productive 
machinery  into  the  requirements 
of  a  large-scale  wai,  were  bitter 
lessons  for  the  civilian  ofHcials 
and  officers  of  the  War  and  Navy 
Departments. 

The  resultant  National  Defense 
Act  (as  amended  9  June  1920) 
laid  down  the  broad  outlines  of 
a  plan  to  provide  for  industrial 
mobilization  in  the  event  of  an¬ 
other  war  by  charging  the  Office 
of  the  Assistant  Secretary  of  War 
with  the  responsibility  of  super¬ 
vising  the  procurement  of  all  mil¬ 
itary  supplies  required  by  the 
War  Department  and  the  mobil¬ 
ization  of  industrial  organiza¬ 
tions.  The  need  for  a  program 
of  implementation  and  personnel  " 
training  was  immediately  ap¬ 
parent. 

On  11  October  1923,  the  As¬ 
sistant  Secretary  of  War,  the 
Honorable  Dwight  W.  Davis,  sug¬ 
gested  the  inauguration  of  “spe¬ 
cial  courses”  to  train  officers  “in 
the  useful  knowledge  pertaining 
to  the  supervision  of  procure¬ 


ment  of  all  military  supplies  in 
time  of  war  and  to  the  assurance 
of  adequate  provision  for  the 
mobilization  of  materiel  and  in¬ 
dustrial  organizations  essential  to 
war-time  needs.”  This  “sugges¬ 
tion”  led  to  the  creation  of  a  new 
training  school,  the  Army  Indus¬ 
trial  College,  which  convened  its 
first  term  on  21  February  1924. 

In  the  Navy  Department,  the 
problems  of  industrial  mobiliza¬ 
tion  were  given  equal  recognition 
and  Naval  officers  were  enrolled 
in  the  College  as  early  as  1925, 
during  the  second  year.  With 
Navy  participation,  the  sources 
of  study  were  modified  to  meet 
the  newly  extended  mission  of 
the  institution.  The  realization 
of  the  true  complexity  of  indus¬ 
trial  mobilization  led  to  a  steady 
evolution  of  the  program  of  the 
College.  By  1926  it  became  nec¬ 
essary  to  lengthen  the  course 
from  the  original  five  months  to 
%^full  year. 

Faculty  lectures  were  supple¬ 
mented  by  instruction  by  officers 
of  the  Planning  Division  of  the 
Office  of  the  Assistant  Secretary 
of  War.  To  improve  the  essen¬ 
tial  liaison  between  the  Armed 
Forces  and  industry,  and  to  pro-  ^ 
vide  for  the  student  officers  the  , 
best  obtainable  information  on 
specific  problems  and  phases  of 
industrial  mobilization,  arrange¬ 
ments  were  made  for  addresses  by 
outstanding  representatives  of 
the  major  industrial  and  financial 
organizations  of  the  nation.  Ad¬ 
ditionally,  officers  of  the  civil  de¬ 
partments  of  the  government  lec¬ 
tured  on  the  fimctions  of  the 
many  Federal  agencies  in  the 


Military  Training 

for 

Industrial  Planning 


event  of  a  national  emergency. 

Thus  there  evolved  the  frame¬ 
work  of  an  educational  institu¬ 
tion,  created  by  the  Armed 
Forces  to  meet  the  special  prob¬ 
lems  incident  to  the  mobilization 
of  the  American  economy  for 
war.  It  might  be  noted  that  the 
War  Department,  in  creating  a 
high-level  institution  for  the  sci 
entific  study  of  the  industrial 
phases  of  modem  conflict,  was 
the  first  of  the  world’s  military 
establishments  to  enter  this  field. 

In  view  of  the  novelty  of  its 
mission,  it  is  not  surprising  that 
the  career  of  the  Army  Industrial 
College  was  by  no  means  free 
from  difficulties.  From  its  incep 
tion,  it  was  plagued  by  the  lack 
of  sufficient  personnel  and  facil 
ities.  However,  the  few  officers 
associated  with  the  College,  with 
their  knowledge  of  the  field  of  in 
dustry  in  war,  their  teaching 
ability,  their  unfaltering  enthus 
iasm  for  the  mission,  and  their 
limitless  capacity  for  hard  work 
did  manage  to  overcome  this 
deficiency. 

Typical  of  the  officers  who 
fathered  the  idea  of  the  College, 
laid  the  foundation  of  its  instruc* 
tional  system,  and  directed  its 
early  operations  were  Colonel 
Charles  McK.  Saltzman,  S.C.,  Lt. 
Colonel  Irving  J.  Carr,  S.C.,  Lt 
Colonel  George  E.  Kumpe,  S.C., 
all  instrumental  in  the  growth  of 
the  institution.  In  the  earliest 
days  of  the  College  these  officers 
fostered  the  close  relationship  be¬ 
tween  it  “  and  the  Signal  Corps 
which  has  been  maintained  to  the 
present  time.  The  relationship 
of  Colonel  Carr  to  the  College, 
first  as  a  student  in  the  class  of 
1926,  then  as  Assistant  Comman¬ 
dant,  1926-1929,  as  Director,  1929- 
1930,  and  as  Executive  OflBcer, 
Office  of  the  Assistant  Secretary 
of  War,  is  indicative  of  Signal 
Corps  participation. 
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a  new  concept  in  high-level 
instruction  is  achieved 
in  the  Industrial  College 
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As  the  College  developed,  its 
increasing  size  reflected  its  gains 


the  Assistant  Secretary  of  War.  increased  as  its  graduates  grew 

The  respect  of  the  higher  eche-  in  numbers  and  influence.  As 

Ions  for  the  work  of  the  Army  early  as  July  1936,  out  of  257 

Industrial  College,  and  the  abil-  officers  of  the  Signal  Corps,  30 

ities  of  its  graduates,  increased  were  graduates  of  the  Army  In¬ 

dustrial  College,  and  of  this  num¬ 
ber,  many  were  later  employed 
in  procurement  and  planning  ac¬ 
tivities.  In  recognition  of  the 
value  of  this  training,  the  Chief 
Signal  Officer  sought  to  have  his 
quota  of  students  at  the  College 
raised  from  two  to  three.  The 
statement  that  “the  supply  arms 
and  services,  whose  school  pri¬ 
marily  this  is,  have  been  behind 
us  one  hundred  percent,”  made 
by  Colonel  McCain,  Director  of 
the  College,  in  1934,  remains  as 
true  today  as  it  was  at  the  time. 
This  support  was  achieved  in  va¬ 
rious  ways.  The  early  policy  of 
detailing  graduates  for  a  brief  pe¬ 
riod  of  duty  in  the  offices  of  their 
several  chiefs  was  most  valuable 
in  increasing  higher  echelon 
knowledge  of  the  school,  its  pro¬ 
gram,  and  its  products.  Senior 
civil  and  military  officers  of  the 
Armed  Forces  attended  or 
addressed  commencements  and 
other  ceremonial  occasions. 

The  reports  of  the  student 
groups  became  well  known,  and 
their  favorable  reception  by  the 
arms  and  services  is  indicated  by 
a  distribution  of  some  16,000 
items  by  1931.  In  addition  to  the 
general  forms  of  liaison,  the  Col¬ 
lege  used  its  special  facilities  in 
the  study  of  particular  problems 
of  military  importance.  Thus, 
during  the  period  from  1930  to 
1942  the  College  studied  various 
aspects  of  communications — ^the 
communications  industries,  elec¬ 
trical  equipment,  and  communi¬ 
cations  control  in  war  time. 
Similarly  oriented  studies  were 
made  in  other  technical  fields. 
At  the  administrative  level,  the 
College  was  also  able  to  render 
important  services.  Thus,  it  play¬ 
ed  am  important  part  in  reorgan¬ 
izing  procurement  districts.  Its 
study  of  these  districts  in  1930-31 
led  the  General  Staff  to  ask  the 
Chiefs  of  Supply  Arms  and  Serv¬ 
ices  for  recommendations.  A 
board  was  appointed  on  which  a 
representative  of  the  College  sat, 
and  this  board  made  full  use  of 
reports  prepared  by  the  Indus¬ 
trial  College  students  and  staff. 
In  addition,  lectures  and  reports 
at  the  College  were  often  reflect¬ 
ed  in  the  annual  reports  of  the 
Secretary  of  War  and  the  Assis¬ 
tant  Secretary  of  War.  The  lat- 


in  recognition  by  those  respon¬ 
sible  for  the  national  defense. 

Although  the  pioneer  class  of 
1924  had  only  numbered  nine 

Army  officers,  the  next  class,  in- 
*  \  ‘  1 

By  1935,  the  stu- 


I  eluding  its  Naval  contmgent,  had 
21  members, 
dent  body  had  risen  to  52,  and 
the  Marine  Corps  was  repre^sent- 
ed  by  two  officers.  Through  the 
I  ears  the  faculty  had  been  slowly 
increased  from  its  original  two 
officers  to  eight  instructors  by 
1935. 

While  the  school  had  originally 
been  intended  for  the  instruction 
of  officers  of  the  supply  branches 
only,  this  policy  was  broadened 
in  1928  and  students  from  the 
combat  arms  were  added  to  the 
class.*  Beginning  in  1932  officers 
of  combat  arms  were  assigned 
K  to  the  College  as  instructors.  In 
:  i  1940  the  scope  of  tlie  work  was 
5 ;  further  expanded  by  the  estab- 
!  lishment  of  a  program  of  short 
1  b  courses,  of  four  and  one-half 
j ;  months’  duration,  designed  to 
j  J  train  officers  to  meet  the  urgent 
i  needs  of  the  growing  national 
§  emergency.  By  December  1940, 
*  the  demand  for  trained  men  had 
r  grown  by  a  geometric  progres- 
sion,  and  the  College  developed 
I  a  new  program  under  which  four 
f  three-month  courses  were  to  be 
I  given  each  year.  On  Christmas 
I  Eve,  1941,  with  the  country  at 
war,  the  Fall-Winter  Class  of 
1941  was  graduated  and,  in  ac¬ 
cordance  with  a  directive  of  the 

{Under  Secretary  of  War,  the 
^  Army  Industrial  College  suspend- 
|.  ed  its  functions  to  permit  its 

J  faculty  and  student  body  to  en¬ 
ter  immediately  upon  the  duties 
s  of  war  mobilization. 

I  With  the  nation  committed  to 
I  the  greatest  war  of  its  history, 
I  and  with  American  industry 
f  charged  with  the  most  enormous 


During  recent  years  in  his  Army 
career,  ^neral  McKinley,  now  Com¬ 
mandant  of  the  Industrial  College 
of  the  Armed  Forces,  has  devot^ 
his  attention  chiefly  to  the  industrial 
niobili^tion  problems.  He  received 
his  master’s  degree  in  Business  Ad¬ 
ministration  at  Harvard  in  1937,'  gra¬ 
duated  from  the  Army  Industrial 
College  the  following  year  and  from 
the  Army  War  College  in  1939.  Dur¬ 
ing  World  War  II  he  handled  bud¬ 
gets,  estimates  and  programs  for  the 
Quartermaster  General  and  served 
for  9  months  as  Acting  Vice  Presi¬ 
dent  in  cdiarge  of  Economic  Activi¬ 
ties,  Allied  Commission  for  Italy. 


ter  called  on  the  College  to  make 
recommendations  for  legislation. 

The  College  never  failed  to  lay 
stress  on  the  importance  of  main¬ 
taining  the  closest  liaison  be¬ 
tween  the  Armed  Forces  and  in¬ 
dustry.  In  1934  Mr.  Bernard 
Baruch,  in  an  address  to  the  Col¬ 
lege,  stated:  “Your  duty  is  to 
keep  the  war-making  agency  in 
such  close  touch  with  industry 
that  when  called  upon,  it  will  be 
able  to  bring  to  the  defense  of 
the  Nation  all  of  its  resources.’’ 
This  sound  advice  was  translated 
in  the  daily  work  of  the  College, 
and  the  results  may  be  seen  in 
the  record.  By  the  outbreak  of 
World  War  II,  the  Industrial  Col¬ 
lege  had  graduated  1170  officers. 
Regular  and  Reserve,  of  the 
Army,  Navy  and  Marine  Corps. 
The  total  number  of  officers  em¬ 
ployed  in/  war-time  procurement 
was  25,000.  However,  graduates 
of  the  College  staffed  key  posi¬ 
tions  in  the  Army  Service  Forces, 
Air  Forces  and  supply  agencies 
of  the  Navy,  where  they  demon¬ 
strated  the  effectiveness  of  their 
training.  They  had  learned  that 
war  is  not  battle  alone,  but  is  a 
far-reaching  social  and  economic 
trial  of  strength;  the  immediate 
concern  of  the  entire  nation. 
They  had  grasped  the  relation¬ 
ship  between  strategy  and  eco¬ 
nomic  resources.  Joint  training 
helped  minimize  departmental¬ 
ization  in  procurement  and  help¬ 
ed  to  broaden  the  thinking  of  key 
officers  in  all  services  in  the  over¬ 
all  problems  of  procurement  for 
the  national  war  effort. 

In  the  12  years,  1924-1936, 
some  50  graduates  had  served  in 
the  Planning  Branch,  Office  of 
the  Assistant  Secretary  of  War. 
In  1941  the  Secretary  of  War  re¬ 
ported  that  the  planning  done 
there  had  been  sound  and  flex¬ 
ible.  Although  the  Industrial 
Mobilization  Plan  was  not  adopt¬ 
ed,  the  work  of  the  planning 
agencies  proved  to  be  of  great 
value  in  familiarizing  the  Serv¬ 
ices  with  the  problems  of  indus¬ 
trial  mobilization,  in  providing  an 
important  nucleus  of  trained  offi¬ 
cers  for  war  time  procurement 
duties,  and,  generally,  in  facilitat¬ 
ing  the  difficult  transition  from 
peace  to  war.  The  research  ma¬ 
terials  and  studies  of  the  College 
proved  of  substantial  use  to  war 
agencies,  and  its  Economic  War¬ 
fare  Information  Section  was 
transferred  to  the  Office  of  the 
Administrator  of  Export  Control, 
of  which  its  former  chief,  Lt. 


Colonel  (later  Major  General) 
Russell  B.  Maxwell,  became  Ad¬ 
ministrator.  Lt.  Colonel  Samuel 
F.  Clabaugh,  of  the  College, 
wrote  the  “Bible”  of  the  Office  of 
the  Administrator  of  Export  Con¬ 
trol.  In  1931  the  Assistant  Sec¬ 
retary  of  War  had  prophesied 
that  in  the  event  of  a  national 
emergency,  the  graduates  of  the 
Army  Industrial  College  would 
“make  a  record  in  the  procure¬ 
ment  field  comparable  to  that  es¬ 
tablished  by  the  graduates  at 
Leavenworth  in  the  conduct  of 
military  operations  in  1917-18.” 
The  extent  to  which  this  predic¬ 
tion  came  true  is  suggested  by 
the  testimony  of  General  Echols, 
a  graduate,  who  presided  over  the 
board  appointed  to  reactivate  the 
College.  He  stated,  “If  it  hadn’t 
been  for  the  Army  Industrial 
College  .  .  .  we  would  not  have 
had  the  nucleus  and  background 
for  our  whole  tremendous  effort 
for  expansion.” 

Just  two  years  after  the  sus¬ 
pension  of  the  College,  it  was  re¬ 
opened  by  the  Under  Secretary 
of  War  to  teach  courses  in  con¬ 
tract  termination,  property  dis¬ 
posal,  and  related  subjects.  To 
fulfill  a  longfelt  need,  a  Depart¬ 
ment  of  Research  was  established 
on  7  March  1944,  and  just  one 
year  later,  as  there  was  no  longer 
a  Planning  Branch  in  the  Office 
of  the  Under  Secretary  of  War, 
these  activities  were,  for  the  time 
being,  assigned  to  the  College.  In 
October  1945  an  interim  course 
was  established  to  analyze  and 
evaluate  our  war  experience  in 
economic  mobilization  and  de¬ 
mobilization,  production  and  pro¬ 
curement  and  handling  of  for¬ 
eign  resources^. 

When  the  Echols  Board  met  to 
consider  the  reactivation  of  the 
College,  Colonel  F.  H.  Miles,  who 
became  the  first  postwar  Com¬ 
mandant,  suggested  that  the  In¬ 
dustrial  College  and  a  National 
(War)  College  work  together.  A 
similar  recommendation  was 
made  by  the  Joint  Board  on  Post¬ 
war  Army  and  Navy  Train¬ 
ing  (the  Hancock  Board) .  In 
response  to  these  recommenda¬ 
tions,  by  agreement  between  the 
Secretary  of  War  and  the  Secre¬ 
tary  of  the  Navy,  11  April  1946, 
the  Army  Industrial  Collegv  be¬ 
came  the  Industrial  College  of 
the  Armed  Forces,  and,  in 
August  1946,  was  moved  to  facil¬ 
ities  located  on  the  War  College 
Grounds,  in  close  physical  prox¬ 
imity  to  the  new  National  War 
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College.  The  physical  association 
of  the  two  institutions  has  made 
possible  the  close  and  cooperative 
integration  of  their  lecture  pro 
grams,  library  facilities,  services 
of  research  experts,  consultativ 
facilities.  Even  the  messes  and 
social  and  recreational  facilities 
have  been  merged.  Thus,  mili¬ 
tary  education  has  taken  on  a 
new  breadth  and  stature.  There 
can  be  no  doubt  that  the  once 
wide  gap  in  viewpoint  and  per 
spective  between  the  top  service 
schools  is  being  rapidly  closed. 

Today,  after  more  than  twenty 
years  of  constructive  work  and 
evolution.  The  Industrial  College 
of  The  Armed  Forces  stands  as 
a  well-equipped  and  well  orient 
ed  graduate-level  institution,  ded 
icated  to  the  training  of  officers 
of  all  services  for  duties  involv¬ 
ing  procurement  planning,  op¬ 
eration,  and  economic  mobiliza¬ 
tion,  and  to  the  carrying  on  of  ' 
the  research  essential  to  the  full 
understanding  and  effective  con¬ 
duct  of  oper^ions  in  these  fields. 
Its  tradition  of  academic  freedom, 
established  at  the  time  of  its  in¬ 
ception,  has  been,  and  is  being, 
firmly  preserved.  The  College 
recognizes  the  fact  that  modem 
war,  modern  industry,  and,  above 
all,  modern  science  and  tech¬ 
nology,  are  essentially  and  ter¬ 
ribly  dynamic.  No  support  is  of¬ 
fered  to  comfortable  concepts  of 
the  status  quo  as  a  basis  for  op¬ 
erations.  The  staff,  military  and 
civilian,  is  dedicated  to  the  main¬ 
tenance  of  our  national  economic . 
m<5bilization  and  procurement 
planning,  training,  and  thinking 
in  a  condition  fully  responsive  to 
the  fast-flowing  tides  of  science 
and  industry.  The  biological 
maxim  “evolve  or  die”  has  no 
more  appropriate  application 
than  to  the  defense  planning  and 
training  institutions  of  a  nation  in 
the  present  era.  The  bland  as¬ 
sumption  that  our  potential  allies 
will  be  a151e,  in  the  future  as  in  . 
the  past,  to  hold  off  our  enemies 
until  the  vast  human  and  indus¬ 
trial  strength  of  America  can  be 
mobilized  has  no  place  in  a  world 
of  political  uncertainty  and  of 
fantastic  weapons  for  destruction. 

Only  a  military  establishment  • 
fully  cognizant  of  its  responsibil¬ 
ities,  assets  and  liabilities  can  be¬ 
gin  to  assume  the  task  of  acting 
as  shield  and  sword  for  a  peace¬ 
ful  nation.  The  Industrial  Col¬ 
lege  of  The  Armed  Forces  is  de¬ 
voting  its  energies  to  carrying  out  ‘ 
its  share  of  this  mission. 
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IN  HIS  holiday  message  to  the  Signal 
Corps  Major  General  H.  C.  Ingles, 
Chief  Signal  Officer,  said: 

“This  is  the  fourth  time  that — as 
Chief  Signal  Officer — I  have  had  the 
privilege  of  extending  the  Season’s 
f  ood  wishes  to  the  men  and  women 
of  the  Signal  Corps. 

“To  have  been  associated  with  the 
loyal  Americans,  military  and  civilian, 
who  comprise  the  Signal  Corps,  has 
been  an  unusual  honor  and  has  given 
me  the  highest  satisfaction.  Your  sup¬ 
port  and  understanding — both  in  the 
dark  days  of  war,  and  during  its  un¬ 
certain  aftermath — were  strong  and 
unfailing  and  I  am  deeply  grateful  to 
every  one  of  you. 

“It  is  my  sincere  hope  that  this 
holidaj^  season  will  find  you  free  from 
anxieties — no  matter  where  you  are 
stationed — and  that  your  Christmas 
will  be  truly  merry  and  your  New 

Year  continuously  happy.” 

♦  «  « 

The  Chief  Signal  Officer  has  an¬ 
nounced  the  following  recent  changes 
in  field  installations:  The  General 
Electric  Unit,  Signal  Corps  Procure¬ 
ment  District,  has  been  closed  and  its 
remaining  personnel  and  files  have 
been  transferred  to  the  Signal  Pro¬ 
curement  District. 

The  Oakland  Signal  Subdepot  has 
been  redesignated  as  the  Sacramento 
Depot  Storage  Annex. 

The  training  center  at  Fort  Dix, 
New  Jersey,  formerly  under  the  juris¬ 
diction  of  the  Chief  Signal  Officer,  has 
been  placed  under  the  command  of  the 
Commanding  General,  Army  Ground 
Forces. 

i|e  lie  i|e 

Faced  with  the  need  for  thousands 
of  wind  direction  and  velocity  measur¬ 
ing  devices  to  meet  the  weather  fore¬ 
casting  demands  of  total  war,  the 
Signal  Corps  Engineering  Laboratories, 
Bradley  Beach,  New  Jersey,  developed 
simplified,  portable  wind  equipment 
more  accurate  than  any  previously 
used. 

Hitherto  undisclosed  information 
concerning  this  equipment  was  re¬ 
leased  by  the  Office  of  the  Chief  Signal 
Officer. 

Whereas  data  from  pre-war  wind 
equipment  usually  had  to  be  read  and 
recorded  on  the  spot  and  later  com¬ 
puted  and  interpreted,  the  Signal 
Corps  model  AN/GMQ-1  not  only  pro¬ 
vides  a  wind  panel  which  can  be  “re- 
moted”  in  a  shelter  some  distance 
away,  but  its  dials  automatically  con¬ 
vert  the  data  into  readily  usable  “miles- 
per-hour”  and  compass  direction  read¬ 
ings. 

The  equipment  consists  essentially 
of  an  anemometer,  or  pinwheel  device, 
and  a  wind  vane,  or  weathercock, 
mounted  on  a  mast  and  connected  by 
wires  to  a  panel  having  dials  indicating 
wind  speed  and  direction. 

First  used  by  the  AAF  Weather 
Service  in  the  invasion  of  Italy,  the 
AN/GMQ-1  was  later  employed  ex¬ 
tensively  in  combat  zones  all  over  the 
world.  It  was  used  primarily  at 


weather  stations  and  airfield  control 
towers,  with  the  Artillery  using  it  for 
obtaining  data  for  firing  corrections 
and  sound  ranging  and  the  Chemical 
Corps  using  it  in  connection  with 
screening  tactics. 


Major  General  H.  C.  Ingles,  Chief 
Signal  Officer,  was  the  principal  speak¬ 
er  at  the  recent  opening  of  the  basic 
course  for  officers  at  the  Fort  Mon¬ 
mouth  Signal  Corps  Schools. 

Thirty-eight  students  were  in  at¬ 
tendance,  including  twenty-six  1946 
graduates  of  the  United  States  Military 
Academy,  five  Chinese,  five  Mexican, 
and  two  officers  from  the  Philippines. 

In  extending  a  special  welcome  to 
the  foreign  officers.  General  Ingles 
said,  in  part:  “I  am  glad  to  have  an 
opportunity  to  talk  to  the  class  and 
on  behalf  of  the  whole  Signal  Corps 
I  want  to  particularly  welcome  those 
officers  from  other  countries.  We  are 
very  glad  to  have  you  and  I  hope 
that  you  can  take  back  to  your  coimtry 
a  good  deal  of  knowledge  which  will 
be  of  assistance  to  your  armies. 

“You  know  there  is  probably  no  part 
of  the  military  profession  that  is  as 
much  a  part  of  all  other  components 
of  the  military  profession  as  communi¬ 
cations.  Communication  in  itself  has 
no  particular  virtue  but  its  great  im¬ 
portance  is  that  it  furnishes  a  com¬ 
mander  with  his  channels  of  com¬ 
mand.” 

*  *  * 

Two  General  Electric  Company 
executives — Dr.  W.  R.  G.  Baker,  Vice 
President,  and  William  B.  Cliff,  As¬ 
sistant  Controller — were  recently  pre¬ 
sented  with  War  Department  Certifi¬ 
cates  of  Appreciation  by  Brigadier 
General  Calvert  H.  Arnold,  Chief, 
Procurement  and  Distribution  Service, 
Office  of  the  Chief  Signal  Officer.  The 
ceremony  took  place  in  the  offices  of 
the  company  at  Schenectady. 

The  citation  accompanying  the  award 
to  Dr.  Baker  read  as  follows:  “For 
outstanding  contributions  to  the  war 
effort  by  the  development  and  design 
and  production  of  complex  Signal 
Corps  radio  and  radar  equipment.” 

Mr.  Cliff’s  citation  was  as  follows* 
“For  his  contribution  to  the  Signal 
Corps  program  for  the  settlement  of 
all  General  Electric  Company  contracts 
under  the  Company  Wide  Settlement 
Program.” 

*  *  * 

Representatives  of  the  Office  of  the 
Chief  Signal  Officer  arranged  an  ex¬ 
hibit  of  meteorological  equipment  at 
the  recent  International  Science  Exhi¬ 
bition  sponsored  by  the  American  As¬ 
sociation  for  the  Advancement  of  Sci¬ 
ence. 

Equipment  developed  by  the  Signal 
Corps  was  displayed  in  relation  to 
the  weather  charts  prepared  by  the 
Air  Weather  Service  of  the  Army  Air 
Forces  in  order  to  relate  the  equip¬ 
ment  to  its  operational  uses  witl^ 
the  Army. 

Among  the  equipment  included  was 
a  static  direction  finder  which  can  be 


used  in  networks  to  locate  thunder¬ 
storms  at  distances  of  2,000  miles 
away.  One  of  the  newer  uses  to 
which  radar  equipment  is  put  was 
demonstrated  in  the  radar  equipment 
which  can  be  used  to  locate  the  pre¬ 
cipitation  areas  of  storms.  It  is  particu¬ 
larly  helpful  in  connection  with  short- 
range  forecasting  in  its  ability  to 
locate  storm  areas  on  a  radar  scope, 
whose  presentation  closely  resembles 
a  physical  map  of  the  area. 

Radiosondes  which  may  be  sent  aloft 
on  a  balloon  have  become  a  common 
method  of  measuring  the  pressure, 
temperature,  and  humidity  at  higher 
levels.  A  new  development  is  a  radio¬ 
sonde  intended  to  be  dropped  from  an 
airplane  in  flight,  whose  signal  can  be 
heard  in  the  plane  itself.  The  equip¬ 
ment,  while  useable,  is  still  a  develop¬ 
ment  item  requiring  minor  refinement. 


Major  General  H.  C.  Ingles,  Chief 
Signal  Officer  of  the  Army,  and  Colonel 
Frank  C.  Meade,  Chief,  Personnel  and 
Training  Service,  Office  of  the  Signal 
Officer,  recently  addressed  the  First 
Class  at  the  United  States  Military 
Academy  on  the  role  of  the  Signal 
Corps  in  the  new  Army  based  on 
continuing  studies  of  future  military 
situations  and  on  lessons  in  World 
War  II.  One  of  General  Ingles’  two 
lectures  was  devoted  to  the  techniques 
in  modern  teletyprinter  conferences. 


The  Battery  Branch  of  the  Signal 
Corps  Engineering  Laboratories,  work¬ 
ing  in  conjunction  with  industry,  has 
developed  a  line  of  Dry  Cell  Batteries 
that  operate  at  temperatures  of  40® 
below  0.  No  such  batteries  were  made 
in  the  United  States  prior  to  this  co¬ 
ordinated  effort  and,  as  a  result  of  this 
effort,  the  United  States  Army  was 
supplied  V  ith  batteries  of  this  type 
for  cold  weather  operations  during 
World  War  II.  These  batteries  in  out¬ 
ward  appearance  were  the  same  in 
weight  and  dimensions  as  the  normal 
temperature  batteries  for  which  they 
were  .liubstituted. 

The  success  of  these  batteries  was 
partially  due  to  the  substitution  of 
Lithium  Chloride  in  place  of  Ammon¬ 
ium  Chloride.  These  were  the  only 
types  of  cold  temperature  batteries 
that  were  proven  practical  and  ap¬ 
proved  for  military  operations. 

“It  has  been  apparent  to  the  Ameri¬ 
can  people,  consequently,  that,  with  the 
international  situation  as  it  is,  we  must 
maintain  our  own  armed  forces  at  an 
adequate  level  for  our  own  national 
seciurity.  True,  we  demobilized  too 
rapidly,  and  impaired  the  efficiency  of 
our  fighting  units.  But,  by  reorganiz¬ 
ing  those  units  in  the  light  of  our 
combat  experience,  and  by  intensive 
training  and  re-training,  Army  Groimd 
Forces  has  recouped  much  of  that 
loss  in  efficiency.  I  am  sure  that  our 
Air  Forces  and  our  Navy  have  simi¬ 
larly  recovered.” — General  Jacob  L. 
Devers. 
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1 .  Maj.  Gen.  H.  C.  Ingles 

2.  Brig.  Gen.  W.  O.  Reeder  (Actg.) 

3.  Col.  James  S.  Willis,  Chairman 

4.  Col.  F.  C.  Meade,  Chairman 

5.  Lt.  Col.  James  W.  Baldwin 

6.  Capt.  B.  W.  Quisenberry,  Jr. 

7.  Lt.  Col.  James  W.  Baldwin 

8.  Col.  O.  K.  Sadtier 


9.  Col.  K.  B.  Lawton 

10.  Mr.  John  E.  Pernice 

1 1 .  Mr.  Chas.  V.  Hulick,  (Actg.) 

12.  Col.  F.  C.  Meade 

13.  Col.  James  S.  Willis^ 

14.  Brig.  Gen.  C.  H.  Arnold 

15.  Brig.  Gen.  Geo.  I.  Back 

16.  Col.  W.  W.  Jervey 


The  above  chart  illustrates  the  organization  of 
the  Office  of  the  Chief  Signal  Officer  as  of  1  January 
1947.  Major  changes  made  by  General  Ingles  when 
he  became  Chief  Signal  Officer  in  July  1943  in¬ 
cluded  the  establishment  of  separate  branches  for 
Engineering  and  Technical  Service  and  for  Pro¬ 
curement  and  Distribution  Service.  These  two 
groups  formerly  functioned  imder  a  single  chief. 
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equipment  and  interoffice  tele¬ 
phones. 

Brigadier  General  Tom  C. 
Rives,  Chief  of  the  Electronics 
Sub-Division,  Air  Materiel  Com¬ 
mand,  Wright  Field,  Ohio,  de¬ 
livered  a  lecture  to  the  students 
of  the  Air  Command  and  Staff 
School,  Air  University,  on  17  De¬ 
cember  1946.  General  Rives 
subject  was  “Organization  of  Sig¬ 
nal  Services  in  the  Army  Air 
Forces.”  General  Rives’  visit  was 
in  line  with  Air  University  policy 
to  invite  outstanding  guest  lec¬ 
ture  experts  in  a  particular  field 
to  address  the  students  of  the 
various  schools,  particularly  the 
Air  War  College  and  Air  Com¬ 
mand  and  Staff  School. 


The  horizontal  fins  have  ailerons 
attached,  which  are  controlled  by 
gyro-solenoid  combination,  to  sta¬ 
bilize  the  bomb  in  flight.  Flares 
of  various  colors  up  to  1,000,000 
candle  power  are  provided  for 
visual  tracking  during  the  drop. 
Another  type  of  controlled  air 
weapon  used  was  the  “Abusive,” 
formerly  known  as  “Weary  Wil¬ 
lies,”  a  standard  B-17  radio-con¬ 
trolled  drone,  which  was  loaded 
with  explosives  and  dived  into 
selected  targets.  Mother  planes 
flew  a  formation  of  the  radio- 
controlled  bombers  into  enemy 
territory,  where  they  were  guided 
into  the  target  area. 

Artificial  Weather  Research 

An  AAF  North  American  B-25 
Mitchell  medium  bomber  has 
been  dispatched  to  assist  General 
Electric  scientists  in  their  cur¬ 
rent  study  of  the  artificial  control 
of  weather.  These  scientists  are 
experimenting  with  the  artificial 
control  of  weather  by  dropping 
dry  ice  pellets  into  super-cooled 
clouds  from  a  high  flying  air¬ 
plane,  forcing  precipitation  in  the 
form  of  snow.  If  the  air  is  suffi¬ 
ciently  warm  beneath  the  cloud 
formation,  the  snow  immediately 
melts  and  turns  to  rain.  The 
AAF  will  include  the  results  of 
this  study  in  its  over-all  pro¬ 
gram  of  upper  air  and  weather 
research.  Additional  experiments 
are  being  conducted  with  other 
scientific  organizations  and  uni¬ 
versities  engaged  in  basic  re¬ 
search  of  atmospheric  physics,  in¬ 
cluding  cosmic  ray  studies  using 
Boeing  B-29  Superfortresses. 


♦  Air  University 

^  The  first  class  of  the  Air  Com- 
'  niunication  Officers  Course  of  the 
I  AAF  Special  Staff  School,  Air 
I  Lniversity,  graduated  on  24  Jan- 
J  uary,  1947.  Twenty-nine  stu- 
■  dents  graduated,  of  whom 
I  twenty  are  rated  pilots.  The 
I  last  four  weeks  of  the  course 
I  was  highlighted  by  a  series  of 
j  outdoor  exercises  employing  all 
j  of  the  latest  Air  Force  communi- 
cations  equipment  including 
j  radar  and  navigational  aids.  The 

I  next  cfourse  will  begin  on  3  Feb¬ 
ruary,  1947.  Approximately  fifty 
students  are  expected. 

The  Communication  Division 
of  the  AAF  Special  Staff  School 
has  in  operation  a  complete  radar 
system  including  the  latest  types 
of  ground  and  airborne  radars 
and  radar  training  devices, 
i  Although  primarily  intended  for 
j  use  by  the  Air  Communication 
I  Officers  Course,  the  system  has 
J  proved  of  inestimable  value  for 

1^  demonstration  purposes  to  other 
schools  of  the  Air  University. 
The  system  includes  three  (3) 
C-47  type  aircraft  completely 
equipped  with  the  latest  type  of 
radar  equipment. 

All  communications  systems 
and  facilities  within  the  Air 
2  Proving  Ground  Command  are 
i  under  the  jurisdiction  of  the  A-3, 
i  Communication  Division,  Hq. 

;  APGC.  In  view  of  a  contem- 
^  plated  changeover  from  a  com¬ 
mercially  owned  Base  telephone 
system  to  an  Army  owned  system, 

-  extensive  on-the-job  training  pro¬ 
grams  are  being  conducted  for 
telephone  installation  and  mainte¬ 
nance  personnel.  Military  per¬ 
sonnel  have  been  assigned  to 
work  with  the  civilian  employees 
from  Southern  Bell  Telephone 
Company.  Much  valuable  experi¬ 
ence  is  being  gained  in  the  oper¬ 
ation  and  maintenance  of  an 
automatic  dial  system.  WAC’s 
were  trained  as  telephone  opera¬ 
tors  and  are  now  used  exclu¬ 
sively  in  the  telephone  exchange. 
Numerous  personnel  are  receiv¬ 
ing  on-the-job  training  in  the  in¬ 
stallation  and  maintenance  of 
public  address  equipment,  inter- 
phone  equipment,  dictaphone 


Unusual  Air  Weapons 

Alerted  enemy  anti-aircraft 
gunners  were  puzzled  upon  occa¬ 
sions  during  the  war  when  our 
bombers,  apparently  coming  in 
for  a  raid,  would  suddenly  turn 
and  leave.  Their  puzzle  was  all 
too  short  lived  for  swarms  of 
winged  bombs  would  soon  start 
falling  into  their  midst.  AAF  had 
a  series  of  glide  bombs,  a  simple 
method  of  attaching  wings  and 
controllable  tail  surfaces  to  stand¬ 
ard  2,000-pound  general  purpose 
bomb.  The  glide  bombs  have 
ranges  up  to  30  miles  from  point 
of  release.  Some  are  designed  to 
be  guided  by  television  cameras, 
radio,  radar  and  a  flight  control 
box  containing  batteries,  gyros 
and  servo  motors.  Others  use 
flare  seeking  units  or  heat  seek¬ 
ing  devices  which  seek  out  fac¬ 
tories  in  cities  that  attract  to  the 
course  of  greatest  heat,  usually 
an  industrial  plant.  Ten  times 
greater  accuracy  against  pin¬ 
point  or  long,  narrow  targets,  was 
provided  by  the  now-familiar 
Azon  radio-controlled  bomb.  The 
Azon  tail  assembly  was  fitted  to 
standard  bombs  and  consisted  of 
a  radio  receiver,  gyro,  servo 
motor,  battery,  movable  fins,  and 
a  flare  for  visual  observation. 
The  Azon  is  controlled  by  rud¬ 
ders  attached  to  the  vertical  fins 
of  the  tail  assembly,  and  actuated 
by  radio  link  through  solenoids. 


AAF  engineers  have  developed  two 
explosive  ‘cushions*  for  lessening  the 
force  of  impact  for  paratroopers.  One 
version  uses  a  U-shape  tube,  the  ex¬ 
plosive  in  the  bend  and  each  leg  con¬ 
taining  a  charge  of  sand  that  is  ex¬ 
pelled  on  detonation.  When  dis¬ 
charged  just  above  the  ground,  the 
recoil  exerts  a  dampening  effect  upon 
the  parachute  load  and  deposits  the 
descendee  upon  the  groimd  with  far 
less  violence.  Another  method  involves 
an  explosive  between  the  load  and  the 
parasol.  An  upsurge  of  air  and  gas 
is  forced  into  the  parasol  on  detona¬ 
tion,  greatly  attenuating  the  rate  of 
fall. 


Presidio  of  San  Francisco, 
Calif.,  December— T  h  e  r  e  was 

speculation  at  Sixth  Army  Head¬ 
quarters  whether  the  Signal 
Corps  boys  who  strung  the  miles 
and  miles  of  wire  in  the  recent 
“war”  conducted  by  the  Second 
Infantry  Division  against  an  as¬ 
sumed  foe,  had  managed  to  finally 
spool  it  all  up. 

The  quantity  of  wire  and  other 
signal  communications  means 
that  a  division  in  the  attack  needs 
is  prodigious.  Even  within  the 
relatively  narrow  confines  of  the 
maneuver  area  on  the  Camp 
Pendleton  military  reservation 
near  Oceanside,  Calif.,  where  the 
Second  Division  and  reinforcing 
units  held  their  amphibious  train¬ 
ing  exercises,  a  lot  of  wire  was 
needed.  It  must  have  run  into 
the  hundreds  of  miles. 

On  hand  to  see  the  perform¬ 
ance  of  the  Second  Division  was 
General  Jacob  L.  Devers,  Com¬ 
manding  General,  Army  Ground 
Forces,  and  members  of  his  staff. 
General  Devers  splashed  ashore 
on  D-Day  off  an  LCVP,  and  got 
his  feet  wet,  like  any  GI.  Major 
General  Paul  W.  Kendall,  com¬ 
manding  the  Second  Division,  ac¬ 
companied  by  his  Signal  Officer, 
Lt.  Col.  William  E.  Jennings,  also 
came  ashore  in  one  of  the  early 
assault  waves  and  established  an 
advanced  CP.  General  Devers 
spent  much  time  in  the  forward 
area  during  the  operations,  ac¬ 
companied  by  Major  General 
George  P.  Hays,  Sixth  Army 
Commander. 

The  manner  in  which  the  sig¬ 
nal  communications  followed  the 
advancing  units  was  a  miracle. 
Forward  units,  plunging  deep 
into  territory  held  by  “Aggres¬ 
sor,”  the  assumed  foe  who  theo¬ 
retically  had  invaded  the  South¬ 
western  United  States,  had  lines 
connecting  with  battalion  CP’s 
almost  before  they  ‘  had  set  up 
their  normal  security  measures. 

Colonel  E.  R.  Petzing,  Sixth 
Army  Signal  Officer,  described 
communications  in  the  amphib¬ 
ious  training  exercises  as  “excep¬ 
tionally  well  integrated.”  He 
added  that  in  such  a  complicated 
operation,  “all  types  of  commu¬ 
nication  are  a  key  requirement. 


and  I  am  pleased  to  say  that 
throughout  the  exercises  ours 
went  off  extremely  well.” 

More  than  650  Signal  Corps 
personnel  took  part  in  the  com¬ 
bined  operation.  In  addition  to 
radio  and  telephone  men,  special 
still-photo  and  motion  picture 
cameramen  were  on  hand  to  re¬ 
cord  the  events  for  future  study, 
and  also  to  provide  photographs 
for  possible  press  purposes. 

This  photography  was  done  by 
the  3244th  Signal  Photo  Platoon, 
which  had  completed  its  training 
a  short  time  before  being  assigned 
to  this  exercise,  ^at  the  Signal 
Corps  Photo  Center,  Long  Island 
City,  New  York.  The  unit  was 
composed  of  14  enlisted  men  and 
one  officer,  1st  Lt.  J.  M.  Zinni, 
who  had  previous  photographic 
experience  in  the  European 
theater. 

Before  the  end  of  the  maneu¬ 
ver,  however,  the  ranks  of  this 
platoon  were  decimated  by  as¬ 
signments  to  the  Byrd  Antarctic 
Expedition.  Four  of  the  youthful 
photogs  were  roused  from  their 
bunks  one  night  and  told  to  pre¬ 
pare  for  a  long  voyage.  They 
assembled  their  gear  and  next 
day  were  flown  to  the  east  coast 
to  board  one  of  the  expedition 
vessels  heading  for  Little  Amer¬ 
ica  and  other  points  far,  far  to  the 
south.  Their  mission  is  to  make 
photographs  for  the  Army  in  this 
Navy-sponsored  expedition. 

Among  the  Signal  Corps  units 
which  assaulted  the  beach  at 
Aliso  Canyon  with  the  Second 
Division  were  the  Second  Signal 
Company,  elements  of  the  286th 
Joint  Assault  Signal  Company, 
and  the  287th  Signal  Company 
with  the  Second  Engineer  Special 
Brigade.  This  brigade  supplied 
the  major  reinforcing  units  for 
the  Second  Division’s  “attack.” 

A  radio  intercept  company  op¬ 
erating  with  the  umpires  found 
its  hands — more  correctly,  its 
ears — full.  Obviously,  the  troops 
on  both  the  friendly  and  “enemy” 
sides  had  forgotten  some  of  the 
bitter  lessons  of  the  war,  for  ra¬ 
dio  security,  in  the  words  of  the 
chief  umpire,  Brig.  Gen.  Robert 
M.  Bathurst,  “was  almost  en¬ 
tirely  lacking  throughout  the 


maneuver,  and  location  of  com- 
mand  posts,  front  lines,  name  and  I 
rank  of  officers  were  repeatedly 
broadcast  in  the  clear.”  It  is  only 
fair  to  state  that  both  the  Army 
and  the  Navy  had  agreed  to  use 
clear  radio  during  the  actual 
landing. 

Most  worthy  of  mention  also  is 
the  First  Provisional  Signal  De¬ 
tachment,  operating  a  sonic  de-  , 
vice  broadcasting  special  war- 
type  propaganda  to  the  opposing 
troops.  This  was  modeled  after 
psychological  broadcasts  during  >  , 
the  past  war.  Second  Division 
troops  were  highly  amused*  by  ■ 

words  like  these  blaring  forth  ' 

into  the  night: 

“Soldiers  of  the  Second  Infan¬ 
try,  you  are  fighting  a  hopeless 
cause.  You  are  being  misled  by 
your  leaders.  While  you  are  here 
at  Camp  Pendleton,  the  Air 
Corps  boys  from  Tacoma  (Wash.)  ' 
are  going  out  with  your  wives  or  j 
sweethearts.  We  have  come  into  • 
your  country  to  get  rid  of  the 
corrupt  political  leaders  who  are 
oppressing  the  people.  Soldiers,  | 
it  is  not  dishonorable  to  surren¬ 
der  when  the  odds  facing  you  are 
so  great.” 

Lt.  R.  F.  Mitchell  and  the  per-  N 
sonnel  of  this  Provisional  Signal  | 
Detachment  so  impressed  officers 
of  the  Sixth  Army,  War  Depart¬ 
ment  and  AGF  observers  with 
their  operations  that  it  has  been 
decided  to  make  this  organization  ^ 
a  part  of  the  Training  Reserve 
and  permanently  assigned  to  the 
Ground  General  School  at  Fort 
Riley,  Kansas.  • 

The  first  successful  study  of  the 
lower  ionized  layers  of  the  upper  air 
regions  was  completed  in  late  Novem-  ' 
ber  at  White  Sands,  New  Mexico,  when  j 
an  Army  Ordnance  V-2  guided  missile 
containing  special  instruments,  installed 
in  its  warhead  by  Air  Materiel  Com-  I 
mand  of  the  Army  Air  Forces,  rose 
to  an  altitude  of  63.5  miles. 

The  missile  was  fired  an  hour  earlier 
than  originally  scheduled  in  order  to  > 
avoid  extreme  atmospheric  static  which 
builds  up  in  the  morning  and  reaches  ? 
a  maximum  at  2:00  p.m.  The  V-2 
carried  specially  constructed  instru-  l 
ments  designed  to  record  properties  of  i 
the  upper  stratosphere  and  to  provide  ■ 
data  on  the  reflection  and  refraction  j 
of  radio  waves  in  the  ionosphere  at  an  ^ 
altitude  of  about  60  miles. 


Membership  Contest 

ASA,  just  approaching  the 
(),000  mark  in  memberships,  is 
calling  on  all  members  to  re¬ 
double  their  efforts  in  helping 
gain  the  objective  of  10,000  mem¬ 
bers  by  the  end  of  the  first  year 
of  the  Association’s  existence 
(May  1,  1947).  The  last  issue  of 
Signals  announced  a  contest: 
here  are  the  details. 

All  members  of  ASA  who  get 
new  members  through  their  own 
personal  effort  will  be  scored  as 
follows: 

25  points  for  a  group  member 
12  points  for  a  life  member 
1  point  for  a  full  member 
1/2  point  for  a  student  member 
Scores  will  be  kept  at  National 
Headquarters  so  be  certain  to 
give  yourself  credit  when  sending 
in  applications.  At  the  conclusion 
of  the  contest  on  May  -  1st,  the 
grand  winner  will  receive  a  life 
membership,  a  specially  designed 
emblem,  a  certificate  of  merit  and 
will  be  amply  spotlighted  in  Sig¬ 
nals;  also,  if  that  individual’s 
points  total  more  than  fifty,  he 
will  receive  a  cash  award  of 
$15.00.  The  second  prize  win¬ 
ner  will  receive  a  $10.00  credit 
in  books  of  his  own  selection  and 
in  addition  will  be  given  a  cer¬ 
tificate  of  merit  and  publicity  in 
this  magazine.  Third  place  will 
be  awarded  $5.00  in  books,  a  cer¬ 
tificate  and  publicity. 

In  the  future,  it  is  hoped  and 
anticipated  that  prizes  such  as 
paper  weights  bearing  the  seal  of 
the  Association,  special  desk 
ornaments  and  emblems  will  be 
awarded  on  this  same  point  sys¬ 
tem — ^being  available  as  a  mem¬ 
ber  gains  enough  points  to  “pur¬ 
chase”  the  item. 

We  want  to  keep  a  running  ac¬ 
count  of  the  standing  of  all  in¬ 
dividuals  who  are  bringing  in 
new  members  and  future  issues 
of  Signals  will  give  their  stand¬ 
ing.  Scores  for  the  local  chap¬ 
ter’s  increases  in  membership 
will  also  be  published.  JOIN 
THE  COMPETITION!  We  want 
and  need  everyone^ s  cooperation 
and  work!  Remember — this  is 
YOUR  ASSOCIATION. 


Army-Industry 
Communications  Day 

Inaugurating  an  annual  event 
of  the  future,  the  first  Army- 
Industry  Communications  Day 
will  be  celebrated  by  Army  Sig¬ 
nal  Association  at  Fort  Mon¬ 
mouth,  New  Jersey  on  29  April 
1947,  preceded  by  a  banquet  in 
New  York  City  on  the  evening  of 
28  April.  The  proposed  speaker 
at  this  banquet  is  to  be  the  Sec¬ 
retary  of  War. 

Chapter  News 

THE  SACRAMENTO  CHAP¬ 
TER  has  been  formed  under  the 
able  guidance  of  Col.  A.  M. 
Shearer,  Signal  Officer  of  the 
Sacramento  Signal  Depot.  Col. 
Shearer  is  serving  as  interim 
President  and  the  other  officers 
are:  Lt.  Col.  E.  L.  Littell,  1st 
Vice  President;  Mark  Hall,  2nd 
Vice  President;  Henry  Wild,  Sec¬ 
retary;  Frank  Muench,  Treas¬ 
urer;  and  Paul  Grabish,  Assis¬ 
tant  Secretary.  Here’s  good  luck 
to  this  newest  chapter  of  ASA. 

Colonel  John  L.  Leidenheimer 
of  the  Decatur  Signal  Depot  has 
been  doing  a  splendid  job  in  se¬ 
curing  new  members  and  forming 
a  DECATUR  CHAPTER.  On  17 
December  they  held  a  meeting 
to  interest  prospective  members 
and  their  petition  for  chapter 
charter  should  be  processed  in 
the  next  few  weeks. 

Out  in  CLEVELAND,  Colonel 
Lee  J.  Shaffer  is  getting  the  ball 
rolling  in  a  big  way  in  his  mem¬ 
bership  drive.  There  is  to  be  a 
dinner  on  16  January  and  shortly 
thereafter,  still  another  local 
chapter  will  be  born. 

James  B.  Montgomery,  a  form¬ 
er  captain  in  the  Signal  Corps 
has  written  National  Headquart¬ 
ers  offering  his  services  in  start¬ 
ing  the  DETROIT  CHAPTER. 

It  is  likely  that  John  J.  Ott,  Jr., 
one  of  our  Directors,  and  Mr.  C. 
R.  Maduell  of  the  Delta  Elec¬ 
tronic  Equipment  Co.,  will  be  in¬ 
strumental  in  forming  the  NEW 
ORLEANS  CHAPTER.  Col. 
Robert  Disney  of  the  Bell  Tele¬ 
phone  Co.  of  Pennsylvania  is  in 
charge  of  the  PITTSBURGH 


CHAPTER.  The  RICHMOND 
CHAPTER  has  Mr.  Arthur  L. 
Lambdin  of  the  Virginia  Tele¬ 
phone  Co.  as  its  head  and  Cap¬ 
tain  Harry  E.  Fisher,  Secretary 
of  the  WASHINGTON  CHAP¬ 
TER  is  planning  to  go  down  as 
representative  of  National  Head¬ 
quarters  to  help  in  the  member¬ 
ship  drive.  The  ATLANTA 
CHAPTER  is  planning  to  incor¬ 
porate  the  students  at  Georgia 
Tech  and  have  only  one  large  and 
influential  chapter.  Colonel 
Thomas  H.  Maddocks  who  is  Sig¬ 
nal  Officer  of  the  Seventh  Army 
has  been  doing  a  fine  job  getting 
this  chapter  started  and  has  been 
most  cooperative  about  helping 
us  with  our  membership  drive  in 
his  Army  area.  Colonel  Harold 
W.  Dutcher  of  the  Holabird  Sig¬ 
nal  Depot  is  getting  things  all  set 
for  the  BALTIMORE  CHAPTER. 

Write  to  National  Headquarters 
for  full  information  about  the 
possibilities  of  a  chapter  in  your 
city. 

Student  Chapters  ^ 

Captain  Harold  N.  Whitfield,  ^ 
Assistant  Professor  of  Military 
Science  and  Tactics  of  the  Signal 
Corps  ROTC  Unit  at  Oklahoma 
A  &  M,  is  to  be  commended  for 
the  interest  and  initiative  he  has 
displayed  with  regard  to  promot¬ 
ing  interest  in  the  Army.  Cap¬ 
tain  Whitfield  is  presently  en¬ 
gaged  in  organizing  the  first  chap¬ 
ter  of  the  Army  Signal  Association 
of  any  ROTC  Unit  in  the  coun¬ 
try.  It  is  this  type  of  “esprit  de 
corps”  that  is  needed  for  a  homo¬ 
geneous  organization  within  the 
Army.  Other  college  Signal  Corps 
ROTC  units  are  picking  up  the 
tempo  set  at  Okl^oma  A  &  M. 
Major  John  M.  Goodman  of 
Texas  Technological  College  has 
written  that  interest  runs  high 
there  and  backed  this  up  by 
sending  in  many  applications 
from  his  students.  At  the  Uni¬ 
versity  of  California,  Lt.  Col. 
Matthew  C.  Mautz  is  going  right 
along  with  his  plans  for  an  effec¬ 
tive  student  chapter. 


V 


jHeite^  to-  tUo  CdUo^ 


"I  believe  the  people  as  a  whole  and 
even  Individuals  In  the  Association  are 
ignorant  of  the  problems  confronting  the 
services.  Still,  the  services,  in  a  d*emocracy 
which  usually  does  not  support  a  large 
standing  army,  find  It  necessary  to  call 
upon  these  same  Individuals  to  serve  in 
times  of  emergency.  The  Association  itself 
is  an  educational  body.  However,  this 
seems  to  me  largely  a  process  done  through 
bulletins  and  the  Association's  magazine. 

I  should  like  to  suggest  that  the  Associa¬ 
tion  interest  the  Arrpy  in  more  formal  and 
intensive  training  of  some  of  the  people 
in  the  Association  both  for  the  purpose 
of  understanding  and  communicating  to 
others,  as  well  as  preparation  for  future 
service,  If  needed. 

"I  know  that  the  Army  ha$  made  sur¬ 
veys  in  the  past  for  the  purpose  of  de¬ 
termining  the  possibilities  of  various  pro¬ 
ducing  organizations  in  case  of  non-peace- 
time  needs.  It  seemed  to  me,  however,  that 
industry  itself  was  not  aware  of  its  pos¬ 
sible  position  in  case  of  emergency.  If 
these  surveys  are  made,  would  it  be  pos¬ 
sible,  through  the  Association  acting  as  a 
liaison  between  the  services  and  industry, 
to  acquaint’  Industries,  companies  and 
plants  within  companies  with  the  expected 
requirements  which  would  be  placed  upon 
them,  whether  they  come  In  a  prime 
classification,  or  whether  they  are  alter¬ 
nates  In  the  plan  of  Industrial  mobiliza¬ 
tion. 

"In  case  of  future  world  disorders  In 
which  we  might  have  to  participate,  the 
question  of  time,  or  rather  the  lack  of 
time,  has  been  stressed  by  many  people. 

Is  It  not,  therefore.  Imperative  that  we 
should  have  some  assignments  and  a 
knowledge  of  how  we  should  carry  these 
out.  In  a  program  coordinated  with  others 
who  similarly  have  been  assigned  prob¬ 
lems?  Without  this,  I  question  whether 
there  can  be  enough  understanding  of  the 
necessity  for  preparedness,  and  without 
the  understanding  I  question  whether  there 
would  be  a  ready  acceptance  of  the  re¬ 
sponsibilities." 

Vice  President 

ASA  Group  Member 

Comment  on  above  from  Chief,  Procure¬ 
ment  and  Distribution  Service,  OCSigO: 

I.  "I  am  in  full  accord  with  the  de¬ 
sirability  of  educating  industry  in  their 
part  In  the  proposed  Industrial  Moblllza- 
‘Kon  Plan.  The  Industrial  Mobilization 
Branch  has  been  making  plans  for  several 
of  Its  experienced  personnel  to  contact  In¬ 
dustry,  at  the  plant  level,  to  make  sur¬ 
veys  and  "acquaint  the  individual  com¬ 
panies  with  the  expected  requirements 
which  would  be  placed  on  them. 

"This  action,  however,  has  been  held 
In  abeyance  pending  the  formulation  of 
over-all  Industrial  Mobilization  Plans  by 
ANMB  and  the  subsequent  authorization  to 
make  formal  plant  surveys.  To  date,  such 
personal  contact  has  been  forbidden  by  In¬ 
structions  from  Army-Navy  Munitions  Board 
and  Service,  Supply  and  Procurement  Divi¬ 
sion,  WDGS.  However,  the  determination 
of  facilities  to  meet  requirements,  and  the 
allocation  of  Individual  plants  to  the  tech¬ 
nical  services.  Is  now  In  process,  and  It  Is 
anticipated  that  permission  to  make  sur¬ 
veys  will  be  granted  In  the  very  near 
future.  The  Industrial  Mobilization  Branch 


will  then  put  its  aforementioned  plans 
into  action,  and  the  selected  personnel 
will  contact  plants  allocated  tc  the  Signal 
Corps  in  the  manner  indicated  In  your 
paragraph  2." 


I  received  SIGNAL  BULLETIN  No.  4 
a  few  days  ago.  I,  being  an  ex-GI,  was 
especially  Interested  In  your  discussions 
of  the  good  and  bad  military  leaders.  I 
consider  myself  on  the  middle  of  the 
fence  because  I  have  seen  and  worked 
with  both  kinds.  I  have  a  keen  respect 
for  the  majority  of  these  high  ranking 
officers  I  have  come  in  contact  with.  I  find 
that  in  most  cases  a  little  bit  of  serious 
thinking  about  their  duties  and  respon¬ 
sibilities  brings  to  light  the  reasons  for 
their  actions  and  judgments  which  many 
dissenting  soldiers  are  prone  to  dub  as 
"Chicken."  There  must  be  some  bad 
military  leaders,  but  It  Is  my  opinion  that 
those  are  few  and  far  between. 

Homer  E.  Clark,  Jr. 


In  behalf  of  Press  Wireless  and  myself 
I  wish  to  -congratulate  the  Army  Signal 
Association  upon  Its  splendid  publication 
"Signals."  The  great  importance  of  com¬ 
munications  in  both  military  and  civilian 
operations  has  long  been  in  need  of  an 
organization  and  a  publication  such  as 
provided  by  the  Army  Signal  Association. 

We  feel  that  "Signals"  can  be  of 
greater  service  to  the  membership  by  In¬ 
cluding  departments  In  which  the  con¬ 
tent  Is  devoted  to  news  and  features  re¬ 
lating  to  the  various  parts  of  the  com¬ 
munications  Industry.  I  assure  you  we  will 
be  frequent  contributors  to  such  a  de¬ 
partment. 

I  feel  sure  that  the  -Army  Signal  Asso¬ 
ciation  stands  squarely  behind  the  entire 
communications  Industry  and  that  great 
mutual  benefits  will  be  derived  from  this 
close  association  and  interchange  of  Ideas 
between  the  Army  and  the  communica¬ 
tions  Industry. 

A.  Warren  Norton 
Pres.,  Press  Wireless,  Inc. 


During  these  days  when  the  vast  ma¬ 
jority  of  Americans  feel  we  should  main¬ 
tain  an  Army  of  high  standards — at  least 
until  the  UN  proves  itself  capable  of 
successfully  implementing  the  principles 
for  which  it  stands — I  feel  it  is  appro¬ 
priate  to  say  a  word  or  two  in  defense 
of  the  Army  which  seems  to  be  the  target 
for  destructive  criticism  of  every  conceiv¬ 
able  nature  from  columnists,  editorialists, 
news  commentators,  and  the  public  In 
general. 

I  wonder  how  many  of  the  respected 
critics  give  just  a  bit  of  thought  to  the 
fact  that  the  Army  had  a  strength  of 
approximately  250,000— one  quarter  of  a 
million  In  1941,  but  three  years  later  had 
reached  close  to  10,000,000.  Can  any  com¬ 
mercial  Industry  In  the  world's  history  over 
any  period  of  time  compare  with  an  un¬ 
dertaking  of  this  nature? 

Then  too  the  problem  of  demobiliza¬ 
tion  deserves  a  thought.  In  1945  with  a 
strength  of  approximately  9,000,000  the 
war  came  to  Its  end  and  a  year  later  the 
strength  of  the  Army  had  been  reduced 
to  less  than  2,000,000.  This  was  a  task  of 
no  small  magnitude  and  the  Army  was 


admittedly  far  from  an  efficient  machine 
during  the  major  portion  of  1946  as  a  re¬ 
sult,  but  the  Army  had  complied  with  the 
dictates  of  the  people  which  is  as  It 
should  be  in  a  democracy.  A  point  which 
should  be  considered  in  this  connection  Is 
the  fact  that  the  Individual's  desire  was 
the  governing  factor  during  this  demobili¬ 
zation.  Thus,  the  Army  was  forced  to  per¬ 
mit  the  separation  of  any  Individual  who 
so  desired  and  understandably  lost  the 
service  of  many  key  men,  many  of  whom 
had  to  be  replaced  by  less  efficient  per¬ 
sonnel. 

I  have  mentioned  only  two  factors  in 
this  epistle  which,  I  believe,  more  than 
excuse  much  of  the  adverse  criticism  aimed 
at  the  Army  today. 

Today  the  Army  is  improving  the  quality 
of  its  personnel  by  the  discharge  of  the 
ill  fitted,  plans  are  underway  which  will 
enable  only  the  qualified  to  retain  their 
grade  or  rank,  and  educational  programs 
are  being  implemented  for  the  benefit  of 
ail.  However,  these  things  take  time  ^nd 
no  thinking  person  expects  them  to  be  ac¬ 
complished  over  night. 

Thus,  I  feel  that  It  would  only  be  fair 
for  the  reasonable  parties  who  take  it  upon 
themselves  to  comment  upon  the  conduct 
of  the  Army  to  advance  in  equal  portions 
constructive  as  well  as  destructive  criti¬ 
cism.  Such  an  attitude  would  encourage 
the  desirable  elements  of  our  young  man¬ 
hood  to  seriously  consider  a  career  In  the 
United  States  Army  which  In  turn  would 
benefit  the  Army,  the  Individual,  and  the  , 
nation  as  a  whole.  In  turn  enlistments 
would  be  Increased  and  the  necessity  for 
a  draft  law  to  maintain  an  adequate 
Army  would  soon  disappear. 

Bruce  E.  Holmgrain 

Major,  Signal  Corps 


Your  interesting  letter  of  November  21, 
1946,  has  provided  us  with  real  food  for 
thought.  Our  feeling  is  that  the  Army 
Signtfl  Association  is  a  live  organization 
which  is  filling  a  very  definite  need  in  this 
country.  It  would  be  most  unfortunate  if 
the  splendid  liaison  and  cooperation  that 
existed  between  the  Army  and  Industry 
during  the  war  period  did  not  continue 
on  during  peace. 

It  is  our  feeling  that  continued  contact 
between  the  two  groups  Is  necessary  In 
order  to  keep  Industry  conscious  of  the 
need  for  national  preparedness.  A  good 
start  along  this  line  was  the  recent  dinner 
meeting  held  here  In  Philadelphia  and  It 
Is  assumed  that  future  conferences  will  be 
held  which  will  give  the  Army  an  oppor¬ 
tunity  to  tell  Industry  of  their  plans  and 
what  they  are  looking  for  Industry  to  do. 

Vice  Pros,  and  Gen.  Mgr. 

ASA  Group  Member 

“The  United  States  must  forever 
stand  in  the  forefront  of  those  that 
strive  for  the  common  objective — 
nothing  must  deter  us  from  advancing 
the  day  when  mutual  respect  will  re¬ 
place  mutual  prejudice  in  international 
relations;  when  mutual  confidence  will 
replace  mutual  fear.  When  that  day 
comes  the  soldiers*  task  will  be  com¬ 
pleted.  Until  that  day,  his  readiness 
to  dischairge  his  obligations  to  the  Na¬ 
tion  is  a  matter  of  deepest  concern  to 
all  of  us.**— General  of  the  Army 
Dwight  D.  Eisenhower. 


BOOK  SECTION  ifi 
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!  CIRCUIT  ANALYSIS 
I  by  LABORATORY  METHODS, 

by  Carl  E.  Skroder  and  M.  Stanley 
Helm.  Prentice  Hall,  Inc.  $5.35 

The  authors  state  that  “This 
book  has  been  written  with  the 
thought  that  it  will  be  used  as 
a  guide  and  as  a  text  in  con¬ 
junction  with  a  laboratory  course 
in  electrical  circuits.  Accord¬ 
ingly,  it  is  assumed  that  the 
student  is  taking  a  theory  course 
in  d-c  and  a-c  circuits  concur¬ 
rently  with  the  laboratory  course 
or  has  already  completed  such  a 
course.”  The  first  two  chapters 
contain  suggestions  relative  to 
general  laboratory  procedure  and 
preparation  of  reports  relating 
to  the  experiments  conducted. 
Through  the  remainder  of  the 
book  each  chapter  contains  con¬ 
siderable  descriptive  material, 
with  illustrations,  leading  up  to 
laboratory  experiments  prepared 
somewii^t  in  the  form  of  a  prob¬ 
lem.  The  number  of  experi¬ 
ments  to  be  conducted  vary  from 
one  to  a  maximum  of  four  on  any 
one  chapter,  totalling  36  for  the 
entire  book. 

The  material  covered  ranges 
from  a  chapter  on  fuses  and  cir¬ 
cuit  breakers  to  measurement  of 
polyphase  power,  with  discus¬ 
sions  on  I^choff’s  laws,  series 
and  parallel  resonance,  etc. 

The  authors  state  that  they 
have  attempted  “to  make  avail¬ 
able  a  single  volume  ...  so  that 
the  student  will  have  a  ready 
source  of  information  to  which 
he  can  refer  when  preparing 
plans  for  the  laboratory  work 
and  when  analyzing  the  data  and 
results.”  For  the  experiments 
(laboratory  problems)  presented, 
this  aim  of  the  authors  has  been 
realized. 


THE  STRANGE  ALLIANCE, 

by  John  R.  Deane,  344  pages.  The 
Vikmg  Press.  $3.75 

In  a  period  in  which  writers 
whose  only  contact  with  the 
Soviet  Union  is  through  the 
medium  of  Rand  McNally’s  maps, 
are  pouring  forth  book  after  book 
on  that  enigmatic  country,  it  is 


refreshing,  to  say  the  least,  to 
read  one  written  by  an  author 
who  spent  considerable  time  in 
wartime  Russia.  General  Deane, 
former  head  of  the  now  defunct 
U.  S.  Military  Mission  in  Moscow 
from  1943-1945,  tries  to  describe 
objectively  the  negotiations,  com¬ 
promises,  deadlocks  and  achieve¬ 
ments  of  Russo-American  cooper¬ 
ation  on  the  military  level  during 
World  War  II.  General  Mar¬ 
shall’s  directive  creating  the  Mis¬ 
sion  to  supplant  the  unworkable 
attache  system  stated  that  its 
objective  was  “to  promote  the 
closest  possible  co-ordination  of 
the  military  efforts  of  the  United 
States  and  the  U.  S.  S.  R.”  Gen¬ 
eral  Deane  learned  early  in  his 
new  assignment  that  such  co¬ 
ordination  was  to  be  achieved,  if 
at  all,  only  with  superhuman 
patience,  diplomacy  and  tact,  all 
of  which  he  seems  to  have  pos¬ 
sessed  to  a  remarkable  degree. 

Through  his  efforts,  shuttle 
bombing  became  a  reality,  land 
and  air  operations  of  the  allied 
forces  were  more  eflBciently  syn¬ 
chronized,  repatriation  of  Amer¬ 
ican  internees  and  prisoners  was 
facilitated,  and  Russia  was  prod¬ 
ded  into  the  Japanese  war.  Of 
interest  to  communication  spe¬ 
cialists  is  General  Deane’s  ac¬ 
count  of  his  attempts  to  establish 
an  American  radio  station  at 
Moscow  for  the  improvement  of 
the  existing  inadequate  com¬ 
mercial  radio  telegraph  facilities 
between  the  two  countries. 

General  Deane  traces  the  fluc¬ 
tuating  progress  of  the  Mission 
from  its  early  rose-colored  ex¬ 
pectations  of  immediate  success 
in  1943  to  its  pragmatic  accep¬ 
tance  of  its  difficult — and  fre¬ 
quently  well  nigh  impossible — 
task  during  the  last  two  years  of 
the  war.  He  concludes  with  a 
personal  appraisal  of  the  Soviet 
leaders,  the  Russian  people  and 
the  current  tide  of  Russo-Amer- 
ican  relations.  His  closing  words 
reaffirm  his  conviction  that  the 
United  States  can  and  must  get 
along  with  Russia  by  meeting  her 
on  equal  terms  of  realism  and 
toughness,  with  a  strict  adher¬ 
ence  to  the  United  Nations 
Charter. 


U.  S.  CAMERA 
ANNUAL— 1947, 

392  pages,  100,000  word  text,  340 
news  pictures  and  108  Gallery  photo> 
graphs.  U.  S.  Camera  Publishing 
Corp.  $5.75 

U.  S.  CAMERA — 1947  is  unique 
in  that  it  is  actually  two  books 
in  one.  It  represents  a  12-year 
policy  of  presenting  fine  photog¬ 
raphy,  beautifully  reproduced. 
This  year,  the  first  peacetime 
ANNUAL  since  1941,  represents 
a  combination  of  the  documen¬ 
tary  type  of  photo  news  report¬ 
ing  and  fine  photography,  pre¬ 
sented  for  its  own  sake. 

Volume  I  is  a  photographic 
chronology  of  the  year’s  news 
events,  both  at  home  and  abroad. 
Some  300  news  photos,  with  ap¬ 
proximately  100,000  words  of 
carefully  researched  text,  give  a 
photographic  and  documentary 
report  of  this  troubled,  chaotic, 
first  year  of  peace. 

Volume  II  is  once  again  U.  S. 
Camera’s  prewar  gallery  of  fine 
photographs.  Again,  as  in  the 
years  before  the  war,  Edward 
Steichen  and  Tom  Maloney  have 
selected  a  gallery  of  the  year’s 
greatest  pictorial  prints:  human 
interest  photos,  classic  nudes, 
portraits,  industrials,  seascapes — 
for  the  lovers  of  fine  photog¬ 
raphy.  Ace  photographers — ^Mar¬ 
garet  B  o  u  r  k  e-W  h  i  t  e,  Ansel 
Adams,  Will  Connell,  Eugene 
Smith,  Val  Sarra,  Bradford 
Washburn,  Aaron  Siskind  and  a 
host  of  others  are  represented, 
as  well  as  a  fine  crop  of  war- 
produced  young  photographers. 
And,  as  in  previous  years,  there 
will  be  but  one  printing,  one 
edition  of  U.  S.  CAMERA 
ANNUAL— 1947. 


TOGETHER, 

by  Katherine  Tapper  Marshall.  Tap¬ 
per  and  Love,  Inc.  $3.50 

Mrs.  Marshall  calls  “Together” 
the  annals  of  an  Army  wife.  It 
is  more  than  that  for  she  pictures 
an  intimate  and  close  relationship 
with  a  great  and  famous  soldier- 
following  his  distinguished  Army 
career  since  their  marriage  in 
1930.  One  feels  the  stature  and 
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greatness  of  General  Marshall 
throughout  the  book — ^his  calm 
wisdom  and  tact — ^his  fine  in¬ 
tegrity  of  character.  The  telling 
is  simple  and  personal — the  sub¬ 
ject  inspiring  and  thrilling.  It 
follows  through  the  ten§e  war 
years  when  General  Marshall 
was  Chief  of  Staff  until  he  left 
the  United  States  to  become 
special  envoy  to  China. 

Mrs.  Marshall  tells  many  inter¬ 
esting  stories  of  their  life  together 
as  she  accompanied  him  from 
Army  post  to  post.  At  Fort 
Benning  where  he  was  assistant 
commandant  of  the  Infantry 
School  she  gained  her  first 
knowledge  of  Army  life  and 
customs.  She  tells  of  her  mis¬ 
takes  frankly  and  gaily  and  of 
her  husband’s  efforts  to  inform 
her  of  the  many  rules  and  regu¬ 
lations  on  an  Army  post,  as  im¬ 
portant  for  an  Army  wife  to  fol¬ 
low  as  for  the  officers  and  en¬ 
listed  men — almost  bewildering 
to  a  newcomer. 

From  Fort  Benning  they  went 
on  to  duty  with  the  C.C.C.,  the 
Illinois  National  Guar^  and  duty 
with  troops  in  the  Northwest  and 
then  back  to  Washington  to  head 
the  important  War  Plans  Division 
of  the  General  Staff.  General 
Marshall  was  later  made  Deputy 
Chief  of  Staff  and  worked  dili¬ 
gently  to  build  up  the  defenses 
of  our  country  which  were  so 
pitifully  weak  at  the  time — 1939. 

In  Washington,  Mrs.  Marshall 
had  to  learn  new  lessons  of  estab¬ 
lished  customs  for  official  host¬ 
esses.  She  learned  quickly  and 
became  not  only  an  efficient  and 
gracious  hostess  and  guest,  but 
also  a  buffer  against  the  many 
social  demands  upon  her  over¬ 
worked  husband,  conserving  his 
strength  and  guarding  his  health. 

On  April  27,  1939,  General 
Marshall  was  named  Chief  of 
Staff  to  succeed  General  Malin 
Craig,  upon  his  retirement  on 
August  31.  They  then  moved  to 
Fort  Myer,  Virginia,  where  they 
were  to  live  for  five  years.  The 
tense  war  years  are  covered  by 
descriptions  of  the  General’s 
many  trips,  his  arduous  duties  as 
our  war  time  Chief  of  Staff  and 
the  people  he  met.  Mrs.  Mar¬ 
shall  has  included  many  letters 
and  editorials  to  give  a  complete 
picture  of  those  trying  and  heart¬ 
breaking  years  which  brought  to 
her  the  tragic  loss  of  her  son  in 
battle  in  Italy.  The  grimness  is 
often  heightened  by  amusing 


anecdotes  and  encounters  making 
one  aware  of  the  brighter  side  of 
their  life  together. 

This  book  will  be  of  more  than 
passing  interest  to  those  women 
and  men  in  the  armed  services 
who  have  served  during  those 
stirring  years.  It  should  also 
prove  of  great  interest  to  the 
general  public  for  it  gives  a  keen 
insight  into  the  character  of 
General  George  C.  Marshall,  just 
recently  appointed  our  new  Sec¬ 
retary  of  State.  D.R.S. 

ALL  BUT  ME  AND  THEE, 

by  Brigadier  General  Elliot  D.  Cooke. 
Infantry  Journal  Press.  $2.75 

As  one  who  has  read  many  of 
“Cookie’s”  short  stories  and  lis-' 
tened  to  his  participation  in  con¬ 
ferences  at  the  Army  War  Col¬ 
lege  in  pre-war  days,  I  am  not 
surprised  that  he  has  been  able 
to  present  this  important  study  of 
psycho-neurosis  in  our  war  time 
Army  in  a  manner  that  is  both 
thoroughly  interesting  and  in¬ 
structive.  Few  Americans  realize 
that  the  high  command  was 
plagued  by  a  problem  of  this 
nature.  During  the  war  it  was 
of  course  a  military  secret  that 
so  many  of  our  youth  were  so 
little  prepared  mentally  or  phys¬ 
ically  to  perform  this  first  duty 
of  a  citizen  to  his  country  that  at 
one  time  in  early  1943  nearly  as 
many  men  were  being  discharged 
from  the  Army  as  were  being  in¬ 
ducted.  Some  of  those  who  com¬ 
manded  at  the  larger  training 
centers  in  this  country  were  fa¬ 
miliar,  through  cases  within  their 
command,  with  this  threat  that 
existed  to  our  success  in  the  war. 
At  many  of  them,  efforts  were 
initiated  through  “mental  hy¬ 
giene  clinics”  to  bring  this  matter 
under  local  control.  We  did  not 
know  of  course  how  extensive 
the  matter  was  until  we  read 
General  Cooke’s  book.  Many  of 
the  expressions  used  in  the  book 
were  heard  repeatedly  at  many 
camps  within  the  United  States. 
“Gang-plank  fever,”  “Nervous  in 
the  service,”  etc.,  are  all  intelli¬ 
gently  explained  in  “ALL  BUT 
ME  AND  THEE.”  It  seems  to 
me  the  MP  sgt.  in  North  Africa 
spoke  words  of  wisdom  when  he 
said  to  Ralph  “if  a  man’s  a  crook 
in  Chicago,  he’s  going  to  be  a 
crook  in  New  York,  Cincinnati 
and  in  the  Army  too.  In  any 
bunch  of  people  you’re  going  to 


have  a  given  amount  of  crooks 
and  weaklings.”  And  again  “We 
pick  up  a  lot  of  stragglers  that 
the  medicos  call  psycho-neurotics. 
They  never  had  what  it  takes  to 
begin  with,  so  they  cave  in  as 
soon  as  the  going  gets  tough.” 

It  was  at  first  a  surprise  to  read 
at  the  end  of  the  book  that  Gen¬ 
eral  Marshall  had  asked  General 
Cooke  to  publisfi  in  book  forjn 
his  experiences  and  findings.  It 
is  quite  apparent  that  the  Chief 
of  Staff  selected  these  two  com¬ 
bat  officers  to  conduct  the  in¬ 
vestigation  because  he  realized 
there  was  a  menace  to  the  war 
effort  which  deserved  an  ana¬ 
lytical  study  from  the  point  of 
view  of  professional  officers 
rather  than  mental  or  personnel 
specialists  who  had  no  experi¬ 
ence  in  soldiering.  He  wanted 
America  to  know  about  this 
problem  too  because  he  recog¬ 
nized  in  it  an  even  greater  threat 
to  victory  if  we  ever  again  were 
involved  in  war.  The  book  is 
surely  an  argument  for  universal 
military  training  so  that  our 
young  men  may  have  the  matur¬ 
ing  experiences  of  association 
with  other  young  Americans, 
under  military  conditions  away 
from  home.  The  type  who, 
either  through  their  own  volition 
or  because  of  mental  sickness, 
avoided  front  line  duty  and 
who  as  the  19  year  old  Cor¬ 
poral  in  North  Africa  said 
“never  get  anywhere,  are  always 
bitching  about  everything,  don’t 
belong  to  anything  and  are  just 
out  for  themselves”  would  then 
be  catalogued  and  earmarked  for 
other  assignments  rather  than 
discharged  and  very  likely  given 
a  pension  for  life.  It  was  found 
that  40%  of  all  men  drawing 
pensions  for  physical  disability 
are  NP  cases,  and  by  far  the 
great  majority  of  these  never  got 
into  combat  or  even  aboard  a 
transport!  It  should  be  required 
reading  for  every  personnel  of¬ 
ficer  and  every  troop  commander. 
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“It  is  proper  to  emphasize,  however, 
that  national  strength,  even  in  the  mili¬ 
tary  sense,  is  not  founded  exclusively, 
or  even  principally,  upon  ships  and 
airplanes  and  guns  and  soldiers.  Rather 
it  is  based  upon  the  country’s  produc¬ 
tive  capacity,  which  in  turn,  and  apart 
from  availability  of  material  resoxirces, 
is  shaped  by  the  unified  purposes  of 
oiu*  people.  National  solidarity  is  a 
requisite  for  national  security.” — Gen¬ 
eral  of  the  Army  Dwight  D.  Eisen¬ 
hower. 
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Mission 

The  mission  of  the  Senior  Divi¬ 
sion  ROTC  is  to  produce  junior 
officers  who  have  the  qualities 
and  attributes  essential  to  their 
progressive  and  continued  devel¬ 
opment  as  officers  of  the  Army 
of  the  United  States. 

Although  the  Signal  Corps 
ROTC  advanced  programs  have 
not  had  sufficient  postwar  test  to 
determine  program  merits,  the 
Signal  Corps  has  utilized  highly 
qualified  instructor  personnel  for 
Jhe  specific  task  of  graduating  a 
student  who  is  well  versed  in 
every  aspect  of  Signal  Corps  de¬ 
velopment.  The  Signal  Corps  has 
been  keeping  abreast  of  the  mod¬ 
ern  trends  of  research  and  the 
latest  developments  have  been 
integrated  into  the  training  of 
Signal  Corps  ROTC  students.  At 
numerous  Signal  Corps  ROTC 
Units,  radio  “ham”  stations  are 
in  operation,  and  are  being  op¬ 
erated  by  licensed  students  un¬ 
dergoing  ROTC  training.  For 
training  purposes  the  Signal 
Corps  ROTC  Units  have  been 
allotted  an  SCR-399  radio  which 
under  ideal  conditions  can  reach 
half  way  around  the  world.  Plans 
are  being  formulated  to  establish 
an  Army  Amateur  Radio  net.  It 
is  contemplated  that  eventually 
all  Signal  Corps  ROTC  Units  will 
be  members  of  this  net. 

As  the  programs  are  presently 
constituted,  the  Signal  Corps 
ROTC  advanced  student  receives 
five  hours  of  instruction  per 
week  for  a  period  of  32  weeks  in 
the  academic  year.  Variations  in¬ 
cident  to  a  different  academic 
year  and  interruptions  due  to 
holidays,  etc.,  will  require  ad¬ 
justment;  however,  160  hours  per 
year  for  the  advanced  courses  is 
regarded  by  the  War  Department 
as  the  minimum  time  necessary 
for  completion  of  the  required 
subjects.  Of  this  total  96  hours 
are  devoted  to  branch  material 
subjects  in  the  first  year  ad¬ 
vanced  programs  and  89  hours  in 
the  second  year  advanced  Signal 
Corps  ROTC  program. 

In  addition  to  the  above,  the 
Signal  Corps  ROTC  student  is 
permitted  to  attend  Summer 
Camp,  upon  satisfactory  com¬ 


pletion  of  the  first  year  advanced 
course,  at  which  time  he  will  re¬ 
ceive  either  six  or  eight  weeks 
(dependent  on  pending  legisla¬ 
tion)  of  intensive  field  training. 
The  purpose  of  this  training  is  to 
familiarize  the  student  with  the 
latest  Signal  Corps  equipment 
and  to  teach  him  the  correct  utili¬ 
zation  of  such  equipment  under 
simulated  battle  conditions  so  as 
to  attain  optimum  efficiency  in 
the  event  of  mobilization.  As  it 
is  not  practicable  to  maintain 
units  of  all  the  many  branches  at 
most  colleges  and  universities, 
provisions  have  been  made 
whereby  students  in  scientific 
and  technical  courses  whose  serv¬ 
ices  will  be  needed  and  who  will 
wish  to  be  commissioned  in 
branches  not  represented  by 
units  on  the  campus,  if  otherwise 
qualified,  may  attend  an  ROTC 
summer  camp  of  the  appropriate 
branch  within  quota  limitations, 
and  be  commissioned  in  that 
branch. 

Provisions  have  further  been 
made  for  students  who  have  had 
previous  honorable  military  serv¬ 
ice  in  World  War  II  in  either  the 
Army,  Navy,  Marine  Corps  or 
Coast  Guard  to  receive  such 
credit  toward  advanced  standing 
in  the  ROTC  within  the  limits  of 
the  following:  12  months  or  more 
service  credit  not  to  exceed  the 
entire  elementary  course  of  the 
Senior  Division  ROTC;  six 
months  or  more  service  credit 
not  to  exceed  the  first  year  of 
the  elementary  course  of  the 
Senior  Division  ROTC;  less  than 
six  months  service,  no  credit. 

At  the  present  time,  the  Signal 
Corps  has  ROTC  units  distrib¬ 
uted  over  23  states — from  Maine 
to  California  and  from  Washing¬ 
ton  to  Georgia.  It  is  contem¬ 
plated  that  additional  units  will 
be  activated  in  the  near  future 
depending  on  existing  require¬ 
ments. 


“Zebra,”  a  new  launching  device  for 
catapult  airplanes  and  pilotless  mis¬ 
siles,  was  recently  demonstrated  by  the 
Navy.  Aviation  engineers  claim  that 
it  is  potentially  capable  of  launching 
large  commercial  airliners  from  city 
rooftops,  as  well  as  big  bombing  planes 
from  short  runways. 


Annual  ROTC  Award 

ASA’s  President,  Brig.  Gen. 
David  Sarnoff  announces  that 
there  will  be  awarded  annually 
to  the  outstanding  student  in 
each  Signal  Corps  ROTC  senior 
unit  with  more  than  100  students 
enrolled  in  the  elementary  and 
advanced  courses,  an  ASA  merit 
award.  A  board,  to  be  appointed 
by  the  PMS&T  at  each  college 
will  determine  the  basis  for  the 
award  at  that  college.  The  prize 
will  be  one  year’s  honorary  mem¬ 
bership  in  ASA,  and  a  special 
medal.  Generally,  it  will  reward 
the  student  who  excels  in: 

1.  Demonstrated  1  e  a  d  e  rship 
qualifications. 

2.  Demonstrating  the  highest 
standard  of  devotion  to  the 
three  words  so  dejcriptive 
of  basic  qualities  essential 
in  every  military  leader — 
“duty,”  “c  o  u  n  t  r  y,”  and 
“honor.” 

3.  Military  bearing. 

4.  Academic  ratings  in  mili¬ 
tary  subjects. 


Radar  at  Washington 

Personnel  of  AWUTC  at  Drew  Field, 
who  were  on  duty  at  the  radar  station 
at  Tarpon  Springs,  will  be  interested 
to  learn  of  a  press  report  that  a  power¬ 
ful  radar  scanning  set  is  being  installed 
at  Washington  airport  by  the  Air 
Forces  to  bring  into  focus  for  civilians 
as  well  as  military  controllers  the 
whole  air  traffic  picture  for  more  than 
100  miles.  Work  is  well  along  on  the 
microwave  early  warning  (MEW)  sys¬ 
tem,  a  tower  being  constructed  on  a 
hill  west  of  the  airport  to  mount  the 
radar  scanning  apparatus,  which  has  a 
range  of  200  miles  under  favorable 
conditions.  The  MEW  system  will 
show  the  altitude,  distance,  direction 
and  height  of  all  planes  in  line  of 
sight  up  to  100  to  125  miles,  it  was 
stated.  Scopes  showing  this  informa¬ 
tion  will  be  assigned  to  CAA  operators. 
Army  operators  and  Weather  Bureau 
experts. 

Correction 

In  the  article  “Electronics  In  the 
Air  Force,”  in  November -December 
Signals,  a  photograph  of  a  C-54  mak¬ 
ing  a  blind  approach  was  erroneously 
captioned.  The  equipment  was  not 
GCA,  as  indicated  but  a  rim  way  local¬ 
izer  which  operates  in  conjunction  with 
the  glide  path  transmitter  to  comprise 
the  SCS-51  instrument  approach  sys¬ 
tem. 
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SCIENTIFIC  DEVELOPMENTS 


Tropicalization 


The  surrender  of  Japan  did  not 
signify  a  truce  for  Signal  Corps 
laboratories  in  their  battle  to  pro¬ 
tect  communications  equipment 
against  persistent  enemies  in 
tropical  climates  and  in  frigid 
northern  areas. 


Spurred  by  a  sharp  recollec¬ 
tion  of  hard-won  victories  over 
cold  and  moisture  and  fungus 
during  the  war,  engineers  are 
continuing  their  efforts  to  im¬ 
prove  designs  and  techniques  and 
to  develop  equipment  even  more 
impervious  to  destructive  agents. 

The  fight  against  adverse  cli¬ 
matic  conditions  began  early  in 
the  war  when  reports  from  the 
field — especially  from  the  South 
Pacific — told  that  the  functioning 
of  essential  radio  and  other  equip¬ 
ment  was  often  being  seriously 
impaired  through  excessive  hu¬ 
midity,  fungus  growth,  insects  or 
inevitably  rough  handling  by 
landing  nets  or  on  the  beaches. 

The  problem  of  developing 
protective  measures  at  once  be¬ 
came  a  major  concern  and  the 
Signal  Corps,  with  the  full  co¬ 
operation  of  interested  industries, 
speedily  evolved  an  effective  pro¬ 
gram  which  not  only  fulfilled  the 
most  pressing  emergency  re¬ 
quirements,  but  proved  adequate 
in  meeting  subsequent  demands. 
This  program  included  immediate 
development  of  an  insulating  ma¬ 
terial  that  would  resist  deterior¬ 
ation,  certain  modifications  in  de¬ 
sign  and  the  adoption  of  hermet¬ 
ically  sealed  components. 

Since  the  process  of  intro¬ 
ducing  modifications  in  produc¬ 
tion  necessarily  involved  some 
delay,  a  protective  lacquer  var¬ 
nish  was  devised  which  was  ap¬ 
plied  to  vulnerable  components 
in  the  field  and  substantially  in¬ 
creased  the  life  and  effectiveness 
of  the  equipment.  This  varnish 
proved  to  be  a  reliable  fungicide 
and  had  a  low  moisture  transition 
rate. 

An  invisible  fluorescent  dye 
was  developed  and  mixed  with 
the  lacquers.  This,  when  used  in 
conjunction  with  a  special  lamp 
facilitated  inspection  of  treated 
equipment. 

All  the  lacquers  were  virtually 


colorless  in  order  that  identifica¬ 
tion  marks  or  numbers  on  vari¬ 
ous  instruments  could  be  plainly 
read  through  them.  Thus  it  was 
not  easy  to  check  on  the  thor¬ 
oughness  or  evenness  of  tha 
sprayed  lacquer. 

The  special  lamp,  strong  in  its 
emission  of  ultra-violet  rays  and 
equipped  with  a  deep  purple 
filter,  picked  up  the  invisible  dye 
in  the  lacquer  and  showed  clearly 
any  imperfections  in  the  spray¬ 
ing. 

From  the  battlefront  the  cam¬ 
paign  against  destructive  agents 
was  gradually  transferred  to  the 
production  front  and  a  clause 
was  inserted  in  Signal  Corps  con¬ 
tracts  which  provided  for  ade¬ 
quate  proofing  of  communications 
equipment. 

While  not  so  widespread  as  the 
ravages  of  the  tropics,  damage 
caused  by  frigid  temperatures 
also  demanded  new  measures  of 
design  and  a  thorough  training  of 
communications  troops  in  cold- 
weather  maintenance.  Freezing 
of  rotating  bearings,  gears  and 
other  parts  was  one  of  the  most 
troublesome  problems  encount¬ 
ered  and  the  proper  handling  of 
lubricating  oil,  which  normally 
becomes  solid  at  ten  degrees 
below  zero,  was  imperative.  To 
make  the  oil  usable  in  crank 
cases  it  was  diluted  with  25  per 
cent  gasoline  which  was  sufficient 
for  temperatures  as  low  as  minus 
forty  degrees  and  served  a  double 
purpose:  to  make  a^^otor  turn 
over  more  easily  and  to  produce 
the  viscosity  to  lubricate  the  pis¬ 
ton  and  cylinder  walls  at  the 
start. 


Winter  protection  involved  en¬ 
largement  of  knobs  and  switches 
so  that  men  wearing  heavy  gloves 
could  handle  them.  Among  the 
ingenious  devices  developed  was 
the  rigid  heat  shroud  built  to  fit 
over  a  one-cylinder  gasoline 
engine  power  generator  set.  It  is 
a  five-sided  collapsible  box  in¬ 
geniously  devised  with  three 
holes,  one  for  an  asbestos  duct 
leading  from  a  portable  heater  to 
the  enclosed  power  unit,  one  for 
an  exhaust  air  hold  and  one  as 
outlet  for  power  cables. 

To  avoid  the  fire  hazard  of 


ordinary  oil  drainage  there  was  a 
return  to  ^‘first  principles”  in  the 
devising  of  a  pump  resembling 
an  old-fashioned  bicycle  pump. 
Tliis  is  used  to  suck  out  the  used 
oil  so  that  it  can  not  accumulate 
dangerously  beneath  the  power 
unit. 


An  equally  important  factor  in 
protecting  equipment  was  the 
system  of  packaging  adopted.  The 
Signal  Corps  insisted  every  item 
be  correctly  packaged,  so  that  no 
matter  what  kind  of  a  drenching 
it  took  it  still  would  click  into 
instant  operation  when  it  was*  un¬ 
packed  and  set  up  on  a  coral  atoll 
in  the  Pacific  or  in  a  monsoon- 
lashed  port  of  Burma. 

Each  dry  battery,  for  instance, 
was  packed  in  a  unit  package 
that  was  wrapped  with  a  water¬ 
proof  bag.  Several  unit  packages 
were  then  placed  in  a  standard, 
moistureproof  carton,  which  in 
turn  went  into  a  protective  bag 
made  of  laminated  film,  heat- 
sealed  for  added  safety.  Finally 
the  sealed  bags,  with  their  con¬ 
tents,  were  put  into  a  packing 
case  which  included  a  waterproof 
liner.  Even  then  nothing  was 
left  to  chance.  The  entire  case 
was  temperature-tested  in  various 
clhnate  ranges;  it  was  given  two 
immersion  tests,  and  it  was  drop- 
tested  for  strength. 

Shockproofing  also  was  neces¬ 
sary  since  delicate  apparatus  was 
easily  injured.  For  many  larger 
radio  tubes  a  slatted  packing  case 
was  made.  The  slats  allowed 
stevedores  and  others  handling 
the  case  to  see  the  contents  and 
consequently  to  take  special  care. 
On  each  of  the  inside  corners 
were  webbed  bindings.  These 
bindings  were  wrapped  around 
the  extremities  of  the  tube  and 
made  rigid.  Or  sometimes  the 
tubes  were  taped  around  the 
middle  and  from  this  tape  went 
webbings  to  each  comer  of  the 
crate.  T^ese  webbings  were  made 
taut  and  the  tube  was  thus  sus¬ 
pended  in  air,  immune  to  shocks. 


“With  the  development  of  atomic 
energy,  jet  propulsion  and  guided  mis¬ 
siles,  we  have  embarked  upon  an  age 
in  which  total  war  can  come  literally 
with  a  flash  of  lightning.” — Vice  Ad¬ 
miral  Louis  F.  Denfeld. 
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EMS  School 


Lt.  Col.  Gorden  B.  Cauble, 
Personnel  and  Administration 
Officer  for  the  Enlisted  Men’s 
School  at  Ft.  Monmouth,  has  an¬ 
nounced  that  a  drastic  reduction 
in  the  authorized  T-O  of  assigned 
overhead  personnel  went  into 
effect  on  1  January  1947.  Col. 
Cauble  said  that  the  authorized 
number  of  enlisted  men  will  be 
640,  officers  62,  and  civilians  81. 
The  total  assigned  strength  of 
I  enlisted  men  in  the  school  over- 
I  head  before  this  order  was  only 
473,  which  was  very  much  below 
the  authorized  strength.  It  was 
explained  that  although  the  au¬ 
thorized  strength  had  been  low¬ 
ered,  it  would  actually  mean  no 
loss  of  personnel,  but  rather  a 
gain  of  assigned  men.  The  men 
needed  to  bring  the  force  up  to 
the  authorized  number  will  be 
taken  from  the  graduated  stu¬ 
dents  unless  other  sources  can  be 
found.  On  30  November  there 
were  2,414  students  in  EMS  but 
inputs  from  training  centers  all 
over  the  country  have  raised  the 
student  strength  to  approximately 
5,200.  Each  month  the  honor  stu¬ 
dents  from  EMS  are  awarded 
certificates  of  merit  and  given 
three  day  passes. 


Antarctic  Trip 


Amory  H.  Waite,  Jr.,  a  civilian 
engineer  at  Coles  Signal  Labora¬ 
tory  left  in  late  November  for  his 
second  trip  to  the  Antarctic  with 
Admiral  Richard  E.  Byrd.  Offi¬ 
cially,  Mr.  Waite  is  a  Signal 
Corps  observer  on  the  expedition 
and  has  the  distinction  of  being 
one  of  the  few  civilians  in  the 
group  of  4,000  to  be  making  the 
trip.  On  the  last  expedition  in 
1933,  Mr.  Waite  was  a  radio  op¬ 
erator  aboard  the  SS  Bear  of 
Oakland,  For  his  efforts  in  res¬ 
cuing  Admiral  Byrd  and  the 
rigors  he  suffered  during  that 
expedition,  Mr.  Waite  received 
the  Congressional  Medal  ‘  inscrib¬ 
ed,  “For  Achievement  Unequaled 
in  Polar  Expedition s.”  The 
Bronze  Star,  which  is  rarely 
given  to  a  civilian  was  awarded 
to  Mr.  Waite  for  his  heroic  work 
in  England  and  France  from  May 
to  September  1944.  He  supervised 


the  installation  and  operation  of 
a  station  on  the  Isle  of  Wight, 
and  five  days  after  landings  in 
Normandy  had  established  com¬ 
munication  with  his  collaborator 
in  France.  For  nearly  two 
months  this  was  the  only  reliable 
means  of  voice  comunication  be¬ 
tween  the  beachhead  and  Eng¬ 
land.  After  returning  from  the 
ETO,  Mr.  Waite  proceeded  to  the 
Philippine  Islands  and  Japan  for 
installation  of  radio  relay  equip¬ 
ment  from  July  to  November 
1945.  He  also  was  in  the  party 
of  Signal  Corps  observers  who 
were  at  Bikini  for  the  Atom 
Bomb  tests. 


Officers  Training  Course 


Brig.  Gen.  Jerry  V.  Matejka 
inaugurated  the  opening  of  the 
officers  supplementary  education 
and  training  course  in  late  No¬ 
vember  at  Ft.  Monmouth.  Lt. 
Col.  I.  C.  Stoll^  O.I.C.  of  Training, 
S.C.S.,  expressed  the  hope  that 
full  cooperation  would  be  given 
by  all  officers,  and  felt  that  the 
various  sub-courses  to  be  offered 
would  be  an  extensive  help  in  the 
review  of  military  essentials.  Of 
the  fifteen  courses  to  be  covered, 
such  phases  as  Indoctrination, 
Methods  of  Instruction  and 
Training,  Procedure,  Military 
Boards  and  Courts-Martial,  Per¬ 
sonnel,  Management,  and  Staff 
Functioning  will  be  presented. 
Officers  now~  on  active  duty  can 
take  advantage  of  this  program 
which  provides  standard  courses 
of  instruction.  The  tri-weekly 
meetings  will  be  attended  by  all 
officers  who  were  commissioned 
in  the  Regular  Army  subse^quent 
to  1940,  plus  those  who  wish  to 
take  the  course  for  refresher 


reasons. 


Guided  Missiles  Address 


At  a  meeting  of  the  Fort  Mon¬ 
mouth  Chapter  of  ASA,  Wilbur 
C.  Brown,  radio  engineer  in  the 
Office  of  the  Director  of  Engi¬ 
neering,  Signal  Corps  Engineer¬ 
ing  Laboratories,  told  of  the 
Signal  Corps  phase  of  the  guided- 
missile  program  which  is  cur¬ 
rently  being  studied  by  the  Army, 
Navy,  industrial  concerns,  and 
university  laboratories.  Mr. 


Brown  revealed  that  the  radar 
sets  used  during  World  War  II 
will  not  ever  again  be  a  satisfac¬ 
tory  defense  against  guided  mis¬ 
siles.  The  Signal  Corps  is  ac¬ 
tively  concerned  with  new  meth¬ 
ods  of  warning  and  detection  of 
these  weapons,  which  includes 
the  location  of  their  launching 
bases,  tracking  the  missiles  in 
flights,  developing  electronic 
countermeasures  and  probing  me¬ 
teorological  conditions  in  the 
upper  atmosphere.  The  respon¬ 
sibility  for  co-ordination  of  all 
communication  systems  to,  from 
and  at  the  White  Sands,  N.  M., 
area  has  been  given  the  Signal 
Corps.  A  radioteletype  system  is 
in  operation  from  WTiite  Sands  to 
Coles  Signal  Laboratory,  Red 
Bank.  According  to  Mr.  Brown, 
there  is  close  cooperation  be¬ 
tween  the  Signal  Corps  and  the 
AAF  in  the  radar-warning  as¬ 
pects  of  the  project.  Because  of 
the  speeds  encountered,  all  exist¬ 
ing  methods  for  projectile  flight 
plotting  have  proved  unsatisfac¬ 
tory. 


Visitors  to  the  Post 

Brigadier  J.  P.  McLare,  Dep¬ 
uty  Director  of  Mechanical  En¬ 
gineering  for  the  British  Army, 
who  is  now  on  duty  with  the 
War  Office  of  the  British  Army 
Staff  in  Washington,  and  his  as¬ 
sistant,  Colonel  O.  G.  Trevethick, 
were  recent  visitors  at  Fort  Mon¬ 
mouth.  Brig.  Gen.  Jerry  V. 
Matejka,  Commanding  General  of 
Fort  Monmouth,  welcomed  the 
British  officers  and  conducted 
them  on  a  tour  of  the  Schools  and 
the  Engineering  Laboratories. 


“The  industry  of  America,  manage¬ 
ment  and  labor  alike,  gave  us  a  su¬ 
periority  that  turned  the  tide  of  war. 
And  only  these  two,  working  together 
in  the  national  interest  can  give  us 
the  best  guarantee  that  peace  will  pre¬ 
vail,  and  the  best  assurance  that,  if  in 
spite  of  our  best  efforts  war  should 
come,  we  can  again  be  victorious.” — 
Under  Secretary  of  War  Kenneth  C. 
Royall. 


The  War  Department  has  rejected  a 
plan,  proposed  by  the  state  of  New 
Jersey,  for  converting  Fort  Dix  and 
Camp  Kilmer  into  veterans*  housing 
projects.  These  installations  are  still 
required  for  Army  operations. 
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COMMUNICATION  AND  SIGNALING  EQUIPMENT 


•  For  further  Information  regarding  Automatic  Electric 
P-A-X,  please  address:  Automatic  Electric  Sales  Cor¬ 
poration,  1033  West  Van  Buren  Street,  Chicago  7,  III. 
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Lt.  William  C.  Behn 
Major  Wayne  O.  Brewer 
Carl  D.  Brorein  • 

Col.  Frank  Capra 
Lt.  Charles  E.  Clark 
Daniel  Cole 

Major  Lawrence  J.  Corsa 
William  C.  DeVry 
Lt.  Col.  Ernest  E.  Ferguson 
Lt.  Col.  David  P.  Gibbs 
Maj.  Gen.  George  S.  Gibbs 
(Deceased) 

Joseph  Gorodiz 
Captain  Myron  J.  Green 
Captain  Laurence  W.  Hacker 
Major  Max  W.  Hall 
Francis  S.  Heath,  Jr. 

Col.  William  C.  Henry 

Lt.  Robert  C.  Herrick 

Lt.  Charles  T.  Hibbard 

Captain  Joseph  E.  Houk 

Dr.  Frank  B.  Jewett 

H.  Donn  Keresey 

Col.  J.  Harry  LaBrum 

Frederick  R.  Lack 

Captain  Elmer  S.  Lesher 

Col.  Thomas  H.  Maddocks 

Col.  F.  W.  Moorman 

Lt.  Thomas  Clinton  Musgrave 

Col.  William  V.  Norton 

W.  H.  Parkin 

Major  J.  B.  Prestridge 

Col.  Van  Ness  Philip 

Marcel  C.  Reeds 

Captain  Thomas  M.  Rienzi 


Thomas  A.  Riviere 
Brig.  Gen.  David  Samoff 
Col.  Henry  H.  Scudder 
Lt.  Rene  C.  Smoller 
Lt.  Col.  Andrew  D.  Stephenson  ' 
Lt.  Col.  Arthur  W.  Tager 
Col.  Samuel  Robert  Todd 
Lt.  Col.  Harold  C.  Williams 
Col.  Frank  W.  Wozencraft 
Col.  Dari^d  F.  Zanuck 

“The  United  States  Army  has  always 
been  the  instrument  of  national  policy 
— never  the  maker  of  it.  Army  leaders 
accept  it  as  elementary  that  the  mili¬ 
tary  is  subordinate  to  the  civil  power. 
Officers  traditionally  abstain  from  par¬ 
tisan  politics  in  order  to  avoid  in¬ 
volvement  with  the  making  of  policy 
which  they  may  have  to  execute.  That 
is  sound  doctrine  and  sound  practice. 
The  Army’s  aloofness  from  politics 
comes  down  from  its  first  commander, 
General  Washington,  who  laid  down 
the  rule  as  first  standard  of  behavior 
at  a  time  of  peril  when  the  civil  power 
was  weak  and  the  grievances  of  the 
soldiers  flagrant.  The  Army’s  fidelity 
to  General  Washington’s  rule  has  never 
waivered.  The  Army  sees  itself  in 
1946,  as  in  the  1770’s,  as  the  servant 
of  the  people  of  the  United  States, 
dedicated  to  doing  the  people’s  bid¬ 
ding,  whether  it  be  to  fight  foreign 
foes,  govern  enemy  areas  overseas,  re¬ 
lieve  the  victims  of  flood  or  fire  at 
home,  or  do  whatever  else  the  Congress 
may  direct  it  to  do.  Strong  or  weak, 
praised,  or  criticized,  it  has  never 
failed  in  its  duty,  and  it  never  will.” — 
Secretary  of  War  Robert  P.  Patterson. 


—  The  Pulse  of  Modern  Busings 


•  You  have  your  finger  on  the  "pulse"  of  your  organlza- 
Hon — when  you  dial  the  P-A-X  telephone  on  your  desk. 
A  few  flicks  of  the  dial,  and  you're  In  contact  with  any 
department.  In  minutes,  you  save  hours,  as  you  make 
your  rounds  by  P-A-X  telephone.  For  the  farthest  corner 
of  the  organization  Is  always  within  arm's  reach — literally 
at  your  finger  tips! 


Group  Members 


The  communications  and 
photographic  industries  are  prov¬ 
ing  their  faith  in  Army  Signal 
Association  ideals  and  objectives 
as  more  and  more  of  the  large 
manufacturing  and  operating 
companies  join  as  group  mem¬ 
bers.  The  following  have  become 
members  since  the  last  issue  of 
Signals. 

Clarostat  Manufacturing  Co., 
Inc. 

Collins  Radio  Co. 

Farnsworth  Television  &  Radio 
Corp. 

Illinois  Consolidated  Telephone 
Co. 

General  Telephone  Corp. 

Packard-Bell  Co. 

Radio  Condenser  Co. 

Stackpole  Carbon  Co. 

United  States  Electric  Manu¬ 
facturing  Corp. 

Victor  Bernard  Industries. 


Life  Members 


The  following  individuals  have 
signified  their  active  and  abiding 
interest  in  the  security  of  the 
United  States  by  becoming  life 
members  of  this  Association. 
Paul  Case  Armor 
Col.  Sosthenes  Behn 
Lt.  (j.g.)  Edward  J.  Behn 
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THIS  TEAM  IS 


ON  ANTENNAS 


As  pioneers  and  leaders  in  radio,  Bell  Telephone 
Laboratories  and  Western  Electric  have  been 
vitally  concerned  with  the  development  of  im¬ 
proved  antennas  for  more  than  30  years. 

From  the  long-wave  days  of  radio’s  youth,  right 
^^gugh  to  today  with  its  microwaves,  this  team 

for  much  of  the  progress  in 

antenha^d-Sf^^i^^.,,,, 

Progrea^  Research 

Following  their  Ion g- est abl i8n^9||dmd  of  attack. 
Bell  Laboratories  scientists  are  y  oh  sere- 

ingy  investigating  and  measitring  of 

radio  waves  in  space.  Their  research  S^'^^iycd 
wave  lengths  ranging  from  hundreds  of 
a  fraction  of  a  centimeter.  In  over  a 
^Cgnjiiry^tTMTffci^^  c  study,  tTi c y^Trare^Qa rn^ 
how  radio  waves  behave,  day  and  night,  undc^iftk 
sorts  of  weather  conditions. 

Out  of  this  fundamental  research  have  come 
such  outstanding  developments  as  the  rhombic 
antenna,  musa  antenna,  vertical  half-wave  radi¬ 
ator,  curtain  antenna,  directional  array,  thejiol^ 
rod  and  other  improved  radar  juolentias,  the^ 
inet-al  lens-for -4wio*^-aTes'^n3^hc  new  Clover- 
Leaf  antenna  for  FM  broadcasting. 

What  this  means  to  YOU 

Whether  you  are  interested  in  AM  or  FM — equip¬ 
ment  for  broadcasting,  point-to-point,  aviation, 
mobile  or  marine  use — here’s  the  thing  to  remem¬ 
ber.  Every  item  of  radio  apparatus  designed  by 
Bell  Laboratories  and  made  by  AX  estern  Electric 
is  backed  by  just  such  thorough  scientific  research 
as  has  been  given  to  antennas.  It’s  designed  right 
and  made  right  to  give  you  years  of  high  quality, 
efficient,  trouble-free  service. 


1 929  Curtain  antanna*  davalepad  ff 
baoming  short'wova  radio  talaphena 
mattaga*  to  Ewropa  and  South  Amarico 
. . .  improvod  commarcial  tarvica. 


1920  Ln«p  ontanno  for  400-500 
matar  •hip-to-thora  radio  tolophona 
rtcaivort.  Its  dasign  anoblad  aar1it*t 
mtacuramantt  of  Hold  ttrongth. 


1930  Mawbtc  '{dhsi«i«nd  *«haj>odj 

.imtoniib  Hr  1^-40,  ihofdrt.  tf 
Wfdo  fragdbA^  ntn#t  wifhouf  «d« 
luotnuot.  5lin  ttaAdo^  tor  thft  bond. 


930  Half  ■■  wav*  vtrtital  rodlalor. 
tow  lb  g«n«rtrt  at*^  was  dovolopod 
»tp  procHcof  form;  It  graotly  ImpiWOlt 
{gngt  outp£^  'of  broadcast  itoHont. 


T9^^^axial  ontonna  for  ultra  high 
froquoncy  communications,  dosignod 
by  loll  loborotorios,  gavo  Incroasod 
signal  strongth.  Widoly  usod  in  polic* 
radio  systoms. 


of  th*  first  dSctional 
ontonna  arrays  for  broadcasMg^^J>4. 
signod  for  WOR  to  concontrato  signals 
in  sorvic*  aroo,  oliminato  radiation 


1941  Polyrod  radar  ontonna  was  an 
important  war  contribution ...  holpod 
tink  many  Jap  ships.  Its  oxcoptlonally 
norrow  boom  and  rapid  scanning 
gov*  high  accuracy  to  big  Navy  guns. 


1944  Motol  lonsos,  anothor  Roll  Lab* 
oratorios  dovolopmont,  focus  micro* 
wovos  lik*  light.  On*  typo  has  a  boom 
width  of  only  0.1  ^—or  loss  than  thot 
of  a  big  soorchlight. 


1947  N«w  54A  Clover-Loaf  FM  broadcast 
antenna  has  high  efficiency  and  a  circular 
azimuth  pattern;  it  simple  to  install  and 
maintain.  May  be  used  for  any  power  level 
up  to  and  including  50  kw. 
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Times  Telephoto  transceivers  were  constantly  used  as  a  weapon  of 
Psychological  Warfare  Units  in  transmitting  pictures  and  text  for  shell 
and  airborne  leaflet  campaigns. 


The  dramatic  climax  to  facsimile’s  part  in  psychological  warfare  came 
with  the  last  message  dropped  on  Japan.  It  informed  the  Japanese 
people  of  their  government’s  agreement  to  unconditional  surrender. 


The  text  for  this  leaflet  was  prepared  in  Washington-telephoned  di¬ 
rectly  to  Honolulu,  transcribed  into  Japanese  and  transmitted  by 
facsimile  to  the  Times  Telephoto  recorder  on  Saipan. 


In  less  than  26  hours  after  the  original  text  was  telephoned  to  Mono 
lulu  from  Washington,  the  first  flight  of  B-29’s  carrying  900,000  sur¬ 
render  leaflets  took  off  from  Saipan. 


Today,  Times  Telephoto  is  actively  engaged  in  applying  its  war-won 
knowledge  toward  the  development  and  production  of  many  types 
of  message  and  photo-facsimile  equipment. 


TIMES  TELEPHOTO  EQUIPMENT,  INC. 

A  Subsidiary  Of  Ifxrrk  ^irrufi 
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DURATION  OF  TEST  IN  HOURS 


Iwo-hundred-fifty  hours  under  1.4  times  rated  voltage  at  the  high  temperature  of 
85*C  is  the  rigid  accelerated  life  requirement  of  Joint  Army-Navy  specification 
JAN-C-25  for  fixed  paper  capacitors,  characteristic  F\ 

A  typical  group  of  Solar  SUPEREX*  capacitors  — taken  at  random  from 
commercial  production  —  was  placed  on  a  life  test  under  severe  conditions. 

Not  a  single  failure  occurred  before  816  hours  had  elapsed. 

This  is  not  an  isolated  instance.  Repeated  tests  of  SUPEREX*  capacitors,  taken 
from  the  commercial  production  line,  show  the  same  outstanding  long  life. 


If  you  need  the  utmost  in  capacitor  performance  and  “Quality  Above  AIT',  write 
Solar  Manufacturing  Corporation,  285  Madison  Avenue,  New  York  17,  N.  Y. 
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Developed  htj  RCA  as  an  aid  to  blind  bombing  in  tcartimc,  Sboran  is  a  nctc^adar  yardstick  for  world  mapping 


SHORAH^  a  surveying  system 

wMrpin-poinf  assuraeyf 


One  small  error  in  a  map  can  be 
costly  in  the  location  of  an  oil  well  or 
mining  property.  But  with  Shoran, 
vast  areas  can  now  be  charted  bv 
plane  with  an  error  of  less  than  twelve 
inches  in  five  miles— and  in  a  matter 
of  minutes  or  hours  as  opposed  to 
weeks  or  months  that  would  be  re¬ 
quired  by  laborious  surveys  made  on 
the  ground.  Shoran  is  called  one  of  the 
most  important  geographic  inventions 
since  the  compass. 

Shoran  can  also  direct  a  plane  Hying 
in  a  blackout  or  heavy  overcast  with 
such  accuracy  that  during  the  war  it 


was  possible  to  drop  bombs  only  a  few 
hundred  feet  ahead  of  completely  in- 
\  isible  advancing  troops  below  with 
unerring  precision. 

Just  as  Shoran  is  a  revolutionarv 
stride  forward  in  map-making,  so  do 
all  RCA  products  represent  the  far¬ 
thest  point  of  progress  in  their  fields. 

And  when  you  buy  anvthing  made 
by  RCA  or  RCA  Victor,  vou  are  sure 
of  getting  one  of  the  finest  instruments 
of  its  kind  science  has  achieved. 

Radio  Corporation  of  Amcricay  RCA  Build- 
ingy  Radio  Citijy  New  York  20.  Listen  to  The 
RCA  Victor  ShoWy  StindatjSy  2:00  F.  M., 
Eastern  Standard  TimCy  over  NBC  Network. 


Until  recently  a  closely  guarded  mili¬ 
tary  secret,  Shoran  was  developed  at 
RCA  Laboratories— a  world  center  of 
radio  and  electronic  research.  Here, 
in  this  vast  community  of  scientists, 
the  same  imagination  and  skills  that 
developed  Shoran  keep  RCA  and  RCA 
Victor  the  outstanding  names  in  radio, 
television  and  recorded  entertainment. 


RAD  to  CORRORATtOM  of  AMERICA 
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(APPROXIMATELY) 


new  utility  in  a  great  $ 


new  communications  receiver  •  •  • 


COPYRIGHT  1946  THE  HALLICRAFTERS  CO. 


Here  is  Haliicrafters  new  Model  S-40.  With  this  great  communications  receiver,  handsomely  designed, 
expertly  engineered,  Haliicrafters  points  the  way  to  exciting  new  developments  in  amateur  radio.  Read 
those  specifications  .  .  .  it’s  tailor-made  for  hams.  Look  at  the  sheer  beauty  of  the  S-40  . . .  nothing  like  it 
to  be  seen  in  the  communications  field.  Listen  to  the  amazing  performance  .  .  .  excels  anything  in  its  price 
class.  See  your  local  distributor  about  when  you  can  get  an  S-40. 

INSIDE  STUFF:  Beneath  the  sleek  exterior  of  the  S-40  is  a  beautifully  en¬ 
gineered  chassis.  One  stage  of  tuned  radio  frequency  amplification,  the 
^  S-40  uses  a  type  6SA7  tube  as  converter  mixer  for  best  signal  to  noise 

ratio.  RF  coils  are  of  the  permeability  adjusted  “micro-set”  type  identical 
ffl  with  those  used  in  the  most  expensive  Haliicrafters  receivers.  The  high 

^  frequency  oscillator  is  temperature  compensated  for  maximum  stability. 

From  every  angle  the  S-40  is  an  ideal  receiver  for  all  high  frequency 

HP*  haliicrafters  radio 

THi  HALLICRAFTERS  CO.,  MANUFACTURERS  OF  RADIO 
"  AND  ELECTRONIC  EQUIPMENT,  CHICAGO  16,  U.  S.  A. 

HALLICRAFTERS  CO.  Holllcraftvrs  R*pr«t*ntafiv«s  in  Cansdo:  Rog*'*  Maj*»tic  LlmilMl,  Toronto  •  MoMrMi 


CoppTO^ld  wire  does  not  depend  for  protection  upon  a  thin 
deposi^iiat-, temporarily  coats  the  steel  core,  but  upon  a  thick 
covering  of  copper,  the  molecules  of  which  are  permanently 
,  welded  to  those  of  the  alloy  steel  by  the  exclusive  Copperweld 
molten-welding  process.  The  cut-away  section  above  illustrates 
this  point. 

In  addition  to  life-long  protection  against  corrosion,  Copperweld 
gives  you  excellent  conductivity  plus  that  high  degree  of  strength 
necessary  for  long  span  construction  and  the  ruggedness  needed 
to  withstand  winds,  ice  and  falling  trees. 

Yes— the  protection  afforded  by  Copperweld  is  *'more  than  skin 
deep”— it  really  lasts!  So,  wherever  you  need  the  conductivity  and 
rust-resistance  of  copper  with  the  rugged  strength  of  steel,  play 
safe— install  Copperweld.  Remember  that  Copperweld  products 
have  been  successfully  serving  industry  for  more  than  thirty  years. 

Engineering  data  sent  on  request. 


COPPERWELD  STEEL  COMPANY 

GIASSPORT,  PA 


So/es  Offices  in  Prindpal  Cities 
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